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ABSTRACT 
 
Although research has long shown that women, people of color and low-income 
communities are more vulnerable to natural hazards, the disproportionate effects of 
Hurricane Katrina and subsequent disaster response efforts forced the national spotlight 
on the systemic nature of racism, classism and sexism. Since disaster policy has the 
potential to create and exacerbate inequalities, it is essential that we examine even 
supposedly neutral disaster-related programs and policies with a critical eye. This 
dissertation is an analysis of one such neutral program, the National Flood Insurance 
Program’s (NFIP) Community Rating System (CRS). I explore and employ four theories 
to conduct an equity analysis of the CRS: rational disaster management; social 
vulnerability; environmental justice and intersectionality. I create regression models 
based on each of the theories’ consideration (or lack thereof) of race, class and gender to 
determine how hazard exposure, community capacity and the race, class and gender 
makeup of jurisdictions and their floodplains affect their participation in the CRS and 
their investment in flood mitigation polices that raise their standing in CRS.  
The results of this dissertation suggest that the racial makeup of jurisdictions’ 
floodplains affects the flood mitigation actions undertaken, or more accurately, not 
undertaken by local jurisdictions which impacts the number of points and the discount 
that jurisdictions achieve in the CRS. These findings suggest that, unsurprisingly, when 
policies do not explicitly address race, class and gender, or, perhaps more accurately, 
grapple with historic legacies and current realities of racism, classism and sexism, they 
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risk compounding injustices. Social vulnerability, as I operationalized it in the models, 
did not give the full picture of the ways race, class and gender impact jurisdictions’ level 
of achievement within the CRS. The environmental justice and intersectional 
environmental justice models shed more light on how hazard exposure intersects with 
traditionally neglected communities to create unique experiences of vulnerability. 
 iv 
 
DEDICATION 
 
Dedicated to the Shervington women, especially: 
1. Granny Helen, who should have been the first woman doctor in the family. 
2. My sister, Zahra, who is highly melanated, ArchAndroid orchestrated 
 
 
 
 
 
 v 
 
ACKNOWLEDGEMENTS 
 
I would like to thank my co-chairs, Walt Peacock and Phil Berke. Without Phil, I 
don’t know that I would have started the PhD. Without Walt, I know I would not have 
finished. To Shannon Van Zandt, for always encouraging, being critical, having my back 
in a room full of men. To John Cooper for always being supportive. To Mark Fossett, for 
being willing to come along for the ride! My HRRC family has been so supportive. 
Special thanks to Nathanael Rosenheim and Alexander Abuabara for always being 
willing to listen, to help, to guide. I will forever be grateful to Sara Hamideh, my “big 
sister” in the PhD program. 
Unending gratitude to Adina Black for always being hilarious and encouraging and 
inspirational. Thank you, Danielle Spurlock and Jessica Barron, for being bad, Black 
women PhDs who I could always look up to, you blazed trails for me. I have so much 
appreciation for Khalfani Herman and Liam Wright, for always having the expletives 
ready to tell me the ways in which I would finish this with a bang. Hahleemah Wright, 
my sister from another mister, always kept my hair looking right and my spirit and belly 
full. Thanks to Marccus Hendricks, CJ Murphy, Nicole Jones and Amber Fox Crowell 
for being with me through most of the thick of it. Jeffrey “Free” Opaleye, the Lupa’s 
work dates and your unending support – I couldn’t have done it without you. Thanks to 
Carolyn Fryberger, Adrienne Heller and Mary Donegan, who made life during and after 
the MCRP bearable.  
 vi 
 
Azem Bailey, you may not have always understood the process but you have always 
been there. Simone, my sister/love/friend, there are no words. Blindsair Holder, how 
would I have survived this without our late night FaceTimes and virtual work dates? 
Camaro West, Nayani Vathsaladevi-Thiyagrajah, you are beams of light and positivity 
and loveliness that meant the world to me in difficult times. Thank you to Cita 
Chaderton, Terelle Patrick-Thomas, Javid Buchanan and Steve Whittaker, my best 
friends, you have been more wonderful to me than I could have imagined. 
Thank you to my Bill Anderson Fund family, especially Fellows Heather Kirkland 
Smith, Benika Dixon and Asia Dowtin, my mentor Elaine Enarson, and of course the 
formidable, and ever inspiring Norma Anderson. This journey has been a lot smoother 
and more enjoyable because of all of you! 
Last, but not least, thank you to my family. To my aunts, Kemi and Jo-Ann who 
have been great editors, critics and supports. To my sister-cousin, Asha Challenger, for 
always checking in. To my parents who have supported me in every sense of the word. 
Cicely and Ian, you are more than any daughter could ever have asked for. You are 
exemplars in the unconditional love you have for each other, you have for me. Zahra, 
you are my absolute favorite person in the world. You are the truth. My rock. My world. 
I couldn’t imagine myself without you. I wouldn’t be me without you. You have given 
me everything, big sister. 
 vii 
 
CONTRIBUTORS AND FUNDING SOURCES 
 
This dissertation is made possible by the support of my committee, my advisor 
Professor Walter Gillis Peacock, and my co-advisor Professor Philip Berke, Professor 
Shannon Van Zandt, Professor John Cooper of the Department of Landscape 
Architecture and Urban Planning and Professor Mark Fossett of the Department of 
Sociology. Alexander Abuabara of the Department of Landscape Architecture and Urban 
Planning performed the analyses necessary to calculate the percentage of land in the 
100-year floodplain in each Census block, tract and jurisdiction. All other work 
conducted for the dissertation was completed by the student independently under the 
advisement of Professor Walter Gillis Peacock.  
This dissertation was, in part, supported by the National Science Foundation 
(CMMI #1235374). Any opinions, findings, and conclusions or recommendations 
expressed in this dissertation are those of the authors and do not necessarily reflect the 
views of the National Science Foundation. 
 
 
 viii 
 
TABLE OF CONTENTS 
Page 
ABSTRACT .................................................................................................................. ii 
DEDICATION ............................................................................................................. iv 
ACKNOWLEDGEMENTS .......................................................................................... v 
CONTRIBUTORS AND FUNDING SOURCES ....................................................... vii 
TABLE OF CONTENTS ........................................................................................... viii 
LIST OF FIGURES ....................................................................................................... x 
LIST OF TABLES ....................................................................................................... xi 
1. INTRODUCTION .................................................................................................... 1 
Dissertation Outline ........................................................................................... 8 
2. LITERATURE REVIEW ....................................................................................... 10 
Rational Disaster Planning .............................................................................. 13 
Disasters and Inequity: Beyond Physical Vulnerability .............................. 15 
Planning and the Possibilities of Social Justice ........................................... 16 
Social Vulnerability ......................................................................................... 23 
Environmental Justice ...................................................................................... 30 
Beyond Vulnerability: Intersectional Environmental Justice .......................... 34 
3. BACKGROUND .................................................................................................... 37 
The National Flood Insurance Program ........................................................... 37 
The Community Rating System....................................................................... 38 
The Four Theories Revisited ........................................................................... 46 
Rational Disaster Management .................................................................... 46 
Social Vulnerability ..................................................................................... 47 
Environmental Justice .................................................................................. 47 
Intersectional Environmental Justice ........................................................... 48 
Conclusion ....................................................................................................... 49 
4. METHODOLOGY ................................................................................................. 50 
Study Area and Units of Analysis ................................................................... 50 
 ix 
 
Dependent Variables and Basic Model Structure ........................................ 53 
The Four Theories: Research Hypotheses ....................................................... 56 
Rational Disaster Planning ........................................................................... 57 
Social Vulnerability ..................................................................................... 60 
Environmental Justice .................................................................................. 61 
Intersectional Environmental Justice ........................................................... 63 
Independent Variables ................................................................................. 66 
5. RESULTS ............................................................................................................... 75 
CRS Participation Models ............................................................................... 76 
CRS Discount Models ..................................................................................... 80 
Total CRS Points Models ................................................................................ 84 
CRS Points by Activity Series Models ............................................................ 88 
Pubic Information (300) Series .................................................................... 89 
Mapping and Regulations (400) Series ........................................................ 92 
Flood Damage Reduction (500) Series ........................................................ 98 
Flood Preparedness (600) Series ................................................................ 101 
Summary ........................................................................................................ 104 
6. CONCLUSIONS AND DISCUSSION ................................................................ 110 
Methodological Contributions ....................................................................... 115 
Limitations and Future Research ................................................................... 117 
Conclusion ..................................................................................................... 119 
REFERENCES .......................................................................................................... 121 
 
 
 
 
 x 
 
LIST OF FIGURES 
Page 
Figure 1: Wisner et al's (2004) pressure and release model ............................................. 28 
Figure 2: CRS communities by state ................................................................................ 40 
Figure 3: Map of NOAA defined coastal counties ........................................................... 51 
Figure 4: Floodplain inventory ......................................................................................... 69 
 
 xi 
 
LIST OF TABLES 
Page 
Table 1: CRS classes, discounts and points ..................................................................... 39 
Table 2: Sample by state and type of jurisdiction ............................................................ 52 
Table 3: Jurisdictions by CRS class ................................................................................. 55 
Table 4: Summary statistics for CRS points by series ..................................................... 56 
Table 5: Community capacity variable summary statistics .............................................. 67 
Table 6: Socioeconomic and demographic variables descriptions ................................... 72 
Table 7: Socioeconomic and demographic variables descriptive statistics ...................... 74 
Table 8: Parameter estimates for CRS participation for the four theoretical models....... 78 
Table 9: Parameter estimates for CRS discount for the four theoretical models ............. 82 
Table 10: Parameter estimates for CRS points for the four theoretical models ............... 86 
Table 11: Parameter estimates for CRS 300 series points for the theoretical models ..... 90 
Table 12: Parameter estimates for CRS 400 series points for the theoretical models ..... 95 
Table 13: Parameter estimates for CRS 500 series points for the theoretical models ..... 99 
Table 14: Parameter estimates for CRS 600 series points for the theoretical models ... 102 
Table 15: Summary of participation, discount and total CRS points analyses .............. 105 
Table 16: Summary of CRS points by activity series analyses ...................................... 106 
 
 
 
 1 
 
1. INTRODUCTION  
 
After August 2005, when Hurricane Katrina devastated the eastern United States, 
particularly Louisiana, Mississippi and Alabama, conversations about flooding became 
focused on the interconnections between so-called ‘natural’ disasters, poverty, gender 
and race (Walker and Burningham, 2011). This was not a new conversation in urban 
planning or the broader field of disaster management; rather 2005’s Katrina attracted 
newer, and arguably louder, voices (Corbin, 2015; David and Enarson, 2012; Joo, 2007; 
Reed, 2007) to this old conversation (Bankoff, 2003; Cardona, 2004; Peacock et al., 
1997; Wisner et al., 2004). Although research has long shown that women, people of 
color and low-income communities are more physically and socially vulnerable to 
natural disasters, the disproportionate effects of Hurricane Katrina and subsequent 
federal and state disaster response efforts forced the national spotlight on the 
institutional and systemic nature of racism, classism and sexism. 
Despite what should have been a pivotal moment in disaster policy in the US, many 
of the disaster plans and policies that have been produced at the local, state and national 
levels since Katrina have not tackled race, class and gender (much less racism, classism 
and sexism) in meaningful ways. Plans and policies have continued to either ignore or 
shy away from mentions of social inequities, opting to continue a tradition of rational 
planning in which the focus is on addressing physical vulnerability and hazard exposure. 
This longstanding problem has been documented by research, such as plan evaluation 
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studies, which show that little, if any, attention has been paid to social equity in disaster 
management planning (Berke et al., 2012, 2015; Olshansky, 2006).  
One potential way of addressing race, class, gender and other social equity issues in 
disaster plans and polices has been present in the literature since Blaikie, Wisner and 
colleagues wrote At Risk in 1994. The second edition of the book, by Wisner et al (2004) 
is widely cited as the original articulation of the concept of social vulnerability. Social 
vulnerability refers to the social identities that reduce persons’ and communities 
abilities’ to prepare for, respond to, recover from, adapt to and cope with the 
consequences of natural disasters (Wisner et al., 2004). While social vulnerability as a 
concept largely resides in geography and sociology, planning draws almost exclusively 
on social vulnerability when it considers equity in disasters (Berke et al., 2015; 
Masterson et al., 2014; Osborne, 2015). Despite its apparent progressive push, social 
vulnerability literature has undoubtable weaknesses, the biggest of which is probably 
that like wider vulnerability literature, it often locates the problem within the 
“vulnerable” person (Bankoff, 2001; Birkmann et al., 2013; Burghardt, 2013; Cannon 
and Müller-Mahn, 2010). The focus becomes, for example, the race, class or gender of 
the person that marks them as vulnerable as opposed to the processes of racism, classism 
or sexism that place persons of color, persons living in poverty and women in vulnerable 
positions. This risks essentializing identities of oppressed people, equating blackness, 
brownness, poverty and being a woman with being weaker and less adaptable, resulting 
in a sort of victim blaming. It is worth noting that the early conceptualization of social 
vulnerability was more critical than its recent manifestations and made great strides in 
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understanding and articulating the root causes of vulnerability, though as will be 
discussed later even this early work (Wisner et al., 2004) fell short of consistently 
identifying the systems of injustice that create vulnerability. 
My goal, in conceptualizing this dissertation, was twofold: first, to understand if a 
disaster-related program that ostensibly has no focus on race, class or gender results in 
equitable participation levels; second, to evaluate whether social vulnerability, as a lens, 
is critical enough to capture the full picture of potential inequities that disaster policies 
are capable of creating and/or exacerbating.  
In order to achieve these goals, I was interested in identifying and analyzing an 
existing flooding-related policy or program that many communities in the United States 
have and have not joined to understand the extent to which race, poverty, and gender 
shape these community level decisions. For example, a community might be 
incentivized to implement a flooding policy or join a program based on its level of 
hazard exposure or physical vulnerability and community capacity. Social vulnerability 
could matter in communities’ implementation of flooding policies in a number of ways: 
higher levels of individuals thought of as socially vulnerable such as people of color, 
female-headed households and people living in poverty could reduce communities’ 
capacities to participate in flood mitigation; higher levels of these socially vulnerable 
persons could result in community leaders being less concerned to make the effort and 
expend the resources necessary to implement mitigation actions; or these issues may be 
irrelevant for the decision-making processes. I will explore various theoretical 
perspectives consistent with each of these potentialities.  
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With my second goal, I am interested in pushing beyond a conceptualization of 
social vulnerability that equates people of color, female-headed households and people 
living in poverty with lower capacities for preparing for, mitigating against, responding 
to and recovering from disasters while still understanding that racism, sexism and 
classism are forces that have real consequences for people’s and communities’ 
experiences of and with disasters and disaster policies. This means wrestling with the 
spatial nature of these forces, especially considering that historical legacies of slavery 
and Jim Crow mean that making maps of concentrations of people of color, people living 
in poverty and people especially exposed to flooding hazards are often remarkably 
similar endeavors (Bullard, 2008; Derickson, 2014). Specifically, I will explore and 
employ four theories to address these issues and questions: rational disaster 
management; social vulnerability; environmental justice and intersectionality. The first 
theory, rational disaster management, is a popular and important lens that focuses on 
technocratic knowledge as a way of understanding disasters. Based on rational planning 
theory, it understands disasters as being a result of scientific phenomena and to some 
extent human intervention, and expects that humans will make the most rational choices 
to protect themselves from disasters. I theorize that rational disaster management 
supposes that jurisdictions’ decisions regarding resources spent on flood mitigation are 
based on the availability of resources, hazard exposure and physical vulnerability.  
The second theory, social vulnerability, acknowledges the importance of the factors 
present in rational disaster management, but also considers the race, class and gender 
makeup of the community as relevant, though often ignored by communities. While 
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social vulnerability generally considers more factors, I focus on these three as they are 
the three most often cited in post-Katrina understandings of social equity and disasters. 
Here disasters are a result of the convergence of a hazard and a human group.  
The third theory, environmental justice, is more critical and focused on populations 
directly exposed to higher risk than social vulnerability, is primarily concerned with 
decisions made by government officials that privilege rich, non-Hispanic white 
communities or disadvantage poorer communities of color. Traditionally, it focused on 
the siting of toxic waste facilities, acts of commission and omission, that are inherently 
intentional in nature. The critical point is that from an environmental justice perspective, 
that if the population at risk is more non-white, female, or poor, that action to addressed 
these vulnerabilities – i.e., actually adopt or improve implementation – will be reduced. 
 Finally, I will employ what I perceived as Black feminism’s most important 
contribution in the past 30 years, the concept and idea of intersectionality, to take this 
policy analysis an important leap forward. Specifically, intersectionality will be 
employed to refine and advance environmental justice theory through the inclusion and 
consideration of gender and examine the ways race, class and gender, or rather, racism, 
classism and sexism interact to produce complex social hierarchies that ultimately shape 
decision making at the community level and thereby shape and create vulnerabilities. 
Specifically, I explicitly examine if this intersectional understanding of race, class and 
gender, improves the statistical models proffered in this dissertation.  
The case study I have chosen to focus on is the National Flood Insurance Program’s 
(NFIP) Community Rating System (CRS). The NFIP was created in 1968 as part of a 
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shift from structural to non-structural flood mitigation through risk spreading, when the 
nation’s insurance companies petition and lobbied the United States Government to 
publicly assume this risk which they no longer wanted to cover. Counties or 
municipalities that choose join the NFIP must implement certain flood mitigation 
measures in order for their residents and businesses to have access to subsidized flood 
insurance. Hence, in addition to spreading risk, there are some minimum, mitigation 
actions that must be taken on as well as a costs for participation. Additionally, the CRS, 
established in 1990, rewards mitigation that goes above and beyond the minimum 
standards of the NFIP. Jurisdictions that implement established measures in the 
categories of public information, mapping and regulations, flood damage reduction and 
flood preparedness receive a class rating based on the number of points they amass in 
each category which can give residents and businesses a discount on their flood 
insurance ranging from 5% (Class 9) to 45% (Class 1) in Special Flood Hazard Areas 
(SFHAs) which are generally areas with a 1% annual chance of flooding, commonly 
known as the 100-year floodplain.  
The CRS provides an ideal case study as it is a large, national program of 1,444 
communities. It also lends itself well to rational, social vulnerability, environmental 
justice and intersectional analyses as there are a number of possible factors related to 
each theory that could lead communities to join the CRS. 
More specifically, the research questions arising out of the four theories when 
employing CRS as the focal policy, are as follows: 
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1. Rational Disaster Management: Are jurisdictions with greater levels of hazard 
exposure and community capacity more likely to participate in the CRS and, if 
participating, are they more likely to invest in expanding implementation to 
achieve higher points and receive higher discounts in the CRS? From a rational 
Planning perspective, the answer should be in the affirmative.  
2. Social vulnerability: Are jurisdictions with higher proportions of people of color, 
families living in poverty and female-headed households less likely to participate 
in, and if participating, more likely to invest in achieving higher points and hence 
higher discounts in the CRS? From a social vulnerability perspective, the answer 
should again be in the affirmative.  
3. Environmental justice: An environmental justice perspective, takes social 
vulnerability an important step further by focusing on the composition of 
populations at higher physical vulnerability and asks the question: Are 
jurisdictions with higher proportions of people residing in high risk areas, such as 
100-year floodplains, composed more of people of color and families living in 
poverty less likely to participate in the CRS, and if participating, less like to 
invest in implementation to achieve higher points and hence discounts in the 
CRS? From an environmental justice perspective, the answers again should be in 
the affirmative.  
4. Intersectional environmental justice: Intersectional environmental justice again 
refines the environmental justice questions by focusing on the specific 
intersectionality of populations at highest risk/vulnerability by asking: Are 
 8 
 
jurisdictions with higher proportions of people of color in poverty, female-
headed households in poverty, female of color-headed households and female of 
color-headed households in poverty residing in their 100-year floodplains less 
likely to participate in, and if participating, invest in implementation to achieve 
higher points and hence higher discounts in the CRS? The answers from an 
intersectional environmental justice perspective would again be in the 
affirmative.  
The theoretically derived clarification and justification of these questions will be 
developed in subsequent chapters of this dissertation. Suffice it to say, at this point, that 
each of the four theoretical perspectives offers a more refined and theoretically specific 
hypothesize understanding for the likelihood for jurisdictions to adopt and invest in – 
through the adoption of more policies and program, the CRS to achieve higher discounts.  
Dissertation Outline 
Chapter 2 is a review of the literature. In it, I use a Black feminist framework to 
discuss rational disaster management, social vulnerability and environmental justice. I 
argue that environmental justice, strengthened by the Black feminist concept of 
intersectionality, provides the strongest alternative for an equity analysis of disaster 
policy. In Chapter 3, I provide an overview of the NFIP and CRS, the research that has 
been conducted on them, and how each of the four theories (rational disaster 
management, social vulnerability, environmental justice and intersectionality) might 
approach evaluating the CRS. Chapter 4 describes the methodology of the project. It 
includes an overview of the Adoption project that the dataset I use was built on. I 
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describe the hazard exposure and socio-economic variables that I used, their calculation 
and the data sources I used. Chapter 5 presents the results of the models I created based 
on the four theories I used. Chapter 6 discusses the results of Chapter 5, the limitations 
of the project and implications for future research. 
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2. LITERATURE REVIEW1 
 
In the wake of Hurricane Katrina’s devastation and the images that emerged from 
the Gulf Coast in general and New Orleans in particular, the nation began to pay 
attention to the inequitable impacts of disasters on poor communities and communities 
of color. This was not a new conversation in urban planning or the broader fields of 
natural hazards and disasters; rather 2005’s Katrina attracted newer, and arguably louder 
voices to this old conversation.  
This chapter concentrates on three theoretical perspectives that have been employed 
to understand the causes and effects of disasters such as Hurricane Katrina: rational 
disaster management; social vulnerability and environmental justice, and one theoretical 
perspective, intersectionality, that presents a novel approach to the analysis of disasters 
and disaster policies.  
Rational disaster management, based on rational planning, assumes the planner is 
the expert. The planner concentrates on the physical vulnerability and hazard exposure 
of the community to make decisions about the allocation of resources.  
Social vulnerability, a concept first detailed by Blaikie, Wisner and colleagues in 
their pivotal 1994 book, At Risk, has become a popular way of describing and 
understanding why disasters impact certain communities more than the larger 
                                                 
 
1 Reprinted with permission from “Black feminism and radical planning: New directions for disaster planning 
research” by Fayola Jacobs, 2018. Planning Theory, Copyright 2018 © SAGE Publication 
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population. The second edition of the book defines social vulnerability it as “the 
characteristics of a person or group in terms of their capacity to anticipate, cope with, 
resist and recover from the impact of a natural hazard” (Wisner et al., 2004: 11). 
Scholars continue to build on Wisner et al’s work to examine community resilience 
(Cutter et al., 2008), businesses’ vulnerability to disasters (Zhang et al., 2004), social 
inequality (Tierney, 2006), people’s agency to respond to disasters (McLaughlin and 
Dietz, 2008) and the effects of municipality size on vulnerability to hazards (Cross, 
2001).   
The environmental justice movement aims to end environmental racism, which is 
“any environmental policy, practice or directive that differentially affects or 
disadvantages (whether intended or unintended) individuals, groups or communities 
based on race or color” (Bullard, 1999: 6). Environmental justice, while historically 
employed to understand and address the siting of toxic waste facilities in communities of 
color (Bowen, 1995; Bullard, 2005; Bullard and Johnson, 2000; Pastor Jr, Sadd, and 
Hipp, 2001; Szasz and Meuser, 2000) has increasingly been used to understand a wider 
range of phenomena, including disasters, that inequitably affect poor communities of 
color (Douglas et al., 2012; Maantay and Maroko, 2009; Walker and Burningham, 
2011). Intersectionality argues that it is impossible to consider axes of identities, such as 
race, class and gender, separately. Instead, oppression is multidimensional and systems 
such as sexism, racism and classism interact with each other, to produce a complex 
social hierarchy (Crenshaw, 1989, 1991). 
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I discuss rational disaster management as the “original” disaster theory. Rational 
disaster management does not consider issues of equity. Research has identified the 
unequal effects of hazards and disasters on women, poor communities and communities 
of color. Considering these overwhelmingly consistent findings and the ethical mandates 
of American Planning Association (AICP, 2016), it is critical that social justice and 
equity issues be of major concern for environmental hazards and disaster planning 
efforts – whether addressing mitigation, preparation, response or recovery. The question 
however, is how best to theoretically address these issues or more specifically, can social 
vulnerability and environmental justice perspectives offer insights to help guide planning 
efforts and solutions?  
To answer this question, I offer a Black feminist critique of social vulnerability and 
environmental justice. Emerging from the research literature as key to both social 
vulnerability and environmental justice perspectives is the centrality of race, class, and 
gender in shaping the unequal consequences of hazards and disasters. As such, Black 
feminism, which offers a comprehensive theory for examining how these key identity 
markers both shape and determine social processes and structures, provides a uniquely 
critical conceptual lens for addressing planning issues focused on these factors the 
context of disasters and hazards. Based on this critique, I conclude that while social 
vulnerability research has made significant contributions to planners’ understandings of 
disasters and inequity, environmental justice provides a more robust framework for 
planners to understand and address issues of inequity and disasters, especially when 
strengthened by lessons from Black feminism, and more specifically, intersectionality. 
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Rational Disaster Planning 
Like planning in general, disaster management planning was originally conceived as 
a top-down, planning model. The planner or emergency manager was the expert who 
decided, with other experts, on the actions across each stage of the disaster management 
cycle. This cycle consists of four major stages: mitigation, preparation, response and 
recovery. Mitigation consists of efforts to reduce long term risks of losses of life and 
property which include changing zoning regulations to decrease development in flood 
prone areas and commitments to install permeable sidewalks and parking structures 
(Schwab, 2010). Preparation usually refers to shorter term actions taken prior to the 
storm to minimize loss of life and property such as installation of warning systems and 
the creation of evacuation plans. This stage also includes the training of emergency 
responders and households’ and businesses’ purchasing of supplies such as food, water 
and medication. The response stage consists of efforts to reduce hazards during and 
immediately after the disaster such as search and rescue efforts and managing shelters 
for persons who chose to or were forced to evacuate their homes. The recovery stage 
involves efforts to restore the community to normal or hopefully a new and more 
sustainable normal. Activities during this phase include filing insurance claims to get 
money for repairs and governments repairing destroyed infrastructure. The recovery 
stage presents the opportunity to integrate hazard mitigation techniques into new 
infrastructure and developments (Smith and Wenger, 2007). 
While mitigation is undoubtedly important, it has historically been the most 
neglected stage of the disaster cycle. 1988’s Stafford Act drastically increased the 
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funding available for hazard mitigation projects and mitigation policies since have 
continued to evolve (Godschalk et al., 1999). Mitigation activities as “advance actions 
taken to eliminate the long term risk to human life and property” (Godschalk et al., 1999: 
5) include structural and non-structural activities.  
With regard to flooding, structural methods were highly leaned on until the 1960s 
with expensive levees, seawalls and diversions being built (Godschalk et al., 1999). 
While these methods are undoubtedly effective, they tend to be expensive and have other 
disadvantages. For instance, if amount of flooding is underestimated, levees and 
seawalls can break and lead to larger losses than if the structures were not present 
(Highfield and Brody, 2013). Paved channels, which were once the norm, can lead to 
quicker and greater runoff and create larger floods downstream. Highfield and Brody 
(2013) also point out that structural mitigation activities can lead people to believe that 
their level of risk for flooding is lower than it is. 
The focus on structural activities changed after a series of particularly expensive 
disasters in the 1960s (Godschalk et al., 1999). This shift to a focus on nonstructural 
mitigation measures was coupled with a greater appreciation for the functions of 
untouched floodplain lands. Relocation was highly encouraged, beach replenishments 
became common and governments made concerted efforts to discourage development of 
coastal land. Other nonstructural mitigation measures include strengthened building 
codes, the acquisition of flood prone properties by the government and land use planning 
such as zoning to discourage development in floodplains and Special Flood Hazard 
Areas (SFHAs), which are areas that are particularly prone to flooding. 
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Disasters and Inequity: Beyond Physical Vulnerability 
As climate change continues to increase the frequency and intensity of extreme 
weather events, the need to understand and address disasters becomes even more critical. 
While most definitions of disasters acknowledge disasters are created by the 
convergence of a natural or human-caused hazard and a population that is physically 
and/or socially vulnerable, discussions begin to diverge when scholars take up the issue 
of how to investigate disasters, protect populations and reduce losses (Andrey and Jones, 
2008; Wisner and Luce, 1993). This section is a brief summary of some of the issues 
addressed in research on disasters and inequity. 
As discussed, traditionally, hazard scientists and disaster management personnel 
have concentrated on technocratic knowledge in the form of physical vulnerability 
analyses, risk assessments and engineering projects. Increasingly, scholars are critiquing 
the disaster field’s focus on the physical aspects of hazard and vulnerability and turning 
their attention to the underlying social, economic and political realities that create and 
are further exposed by disasters (Bolin, 2006; Mileti, 1999; Wisner et al., 2004). Over 
two decades of research has begun to quantify and qualify the marked differences 
between populations’ experiences of disasters on the basis of gender, race, ethnicity, 
class, age and ability (Cardona, 2004; Chambers, 2006; David and Enarson, 2012; 
Enarson et al., 2007; Peacock et al., 1997).  
Research has found that low income people and people of color have higher risks of 
experiencing natural and human-caused disasters (Bullard, 1999; David and Enarson, 
2012; Girard and Peacock, 1997; Highfield et al., 2014; Wisner and Luce, 1993). 
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Popular discourses often identify the causes of the disproportionate impacts of disasters 
on poor communities, communities of color and women as a lack of financial resources 
and lower levels of resilience (Bankoff, 2003; Chambers, 2006; Hutcheon and 
Lashewicz, 2014; Pellow, 2000).  
More critical research goes beyond the trope that equates being a woman, being 
poor and/or being a person of color with vulnerability and points to systems of 
oppression that deny communities access to resources. Bullard (1999), in referring to 
toxic waste and industrial disasters, posits heightened risks for these communities are as 
a result of racist and classist systems that deny poor communities and communities of 
color political and economic power. Gender matters with respect to disasters for a 
variety of reasons including the feminization of poverty that situates the growing class of 
single female-headed households below the poverty line and the rise in the physical and 
sexual assault of women during times of disaster (Bolin et al., 1998; Enarson, 2012; 
Enarson et al., 2007; Yelvington, 1997). These systemic forms of racism, sexism and 
classism severely impact communities’ abilities to prepare for and recover from 
disasters. 
Planning and the Possibilities of Social Justice 
In an essay on theoretical issues in feminist planning, Fainstein (2005: 122) states 
that planning “has always had running through it a moral current that differentiates it 
from economics and demands a greater responsiveness to deprivation”. Sandercock 
(2003: 29) makes a similar point, saying that planning, as it emerged post-
Enlightenment, was concerned with “the improvement of all members of society, their 
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health, skills, education, longevity, productivity, even their morals and family life”. 
Neither of these scholars are naïve about planning’s history of disenfranchising 
oppressed groups through projects such as urban renewal and redlining. Instead, they 
argue that planning is a discipline that is capable of holding space for critical thought 
and social justice; but, that space must be actualized.  
This “held space” is called for in the guidelines to which all certified planners 
commit. The professional body of planners, the American Institute of Certified Planners 
(AICP), requires that all planners commit to the AICP Code of Ethics as part of their 
certification. The code states the principles, rules of conduct, and procedural provisions 
for advisory rulings, complaints and disciplinary actions. While not entirely 
revolutionary, the Code of Conduct contains undeniable strains of social justice. The 
Code states that planners “shall seek social justice by working to expand choice and 
opportunity for all persons, recognizing a special responsibility to plan for the needs of 
the disadvantaged and to promote racial and economic integration. We shall urge the 
alteration of policies, institutions, and decisions that oppose such needs”(American 
Insitute of Certified Planners, 2005: 10). This language lends itself well to goals of 
understanding and dismantling systems of racism, classism and sexism. It is with this 
principle in mind, that I contend that planning and planners should be concerned with 
equity and disasters. In the next section, I argue that Black feminist thought provides a 
framework for addressing these concerns. 
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Held Space: Linking Black Feminism and Planning Traditions 
Disaster research identifies numerous axes of identity that can shape how 
individuals and communities experience disasters, but race, class and gender are among 
the most frequently identified for shaping vulnerability. While conversations between 
mainstream feminisms and planning have been occurring for decades, thanks to scholars 
such as Leonie Sandercock and Susan Fainstein, Black feminism is rarely directly 
employed in a planning context (Osborne, 2015). This does a disservice to the fields of 
planning and disaster management as Black feminism was an early, potent school of 
thought that analyzed the relationships between race, class and gender and their 
corresponding oppressions racism, classism and sexism. This section provides an 
overview of Black feminist thought, identifies its strengths in addressing issues of hazard 
and disaster related inequity and highlights the parallels between it and various schools 
of planning thought. 
The late 1980s and early 1990s were transformative times for Black feminism. 
Kimberlé Crenshaw (1989) coined the term “intersectionality” arguing the impossibility 
of considering axes of identities, such as race, class and gender, separately. Instead, 
oppression is multidimensional and systems such as sexism, racism and classism interact 
with each other, to produce a complex social hierarchy (Crenshaw, 1989, 1991). 
Although these ideas were not new (Anzaldúa and Moraga, 1983; Combahee River 
Collective, 1983; Cooper, 1988; Davis, 1981; Truth, 1851), Crenshaw’s work gave 
Black feminists, and other critical race scholars, a new term, a clearly articulated theory 
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and a common language to analyze the complex nature of experiencing multiple 
oppressions. 
Patricia Hill Collins pushed Crenshaw’s work further in her 1990 book, Black 
Feminist Thought. The third edition of Black Feminist Thought states that Black 
feminism’s aim is the realization of a just community through “a process of self-
conscious struggle that empowers women and men to actualize a humanist vision of 
community” (Collins, 2009: 39). Collins identifies six distinguishing themes of Black 
feminism: the dialectical relationship between oppression and activism; diverse 
responses to the challenges of sexism, racism and other forms of oppression facing 
Black women; the heterogeneity of the Black women’s standpoints; the importance of 
dialogue in knowledge creation; the dynamic nature of Black feminism; and Black 
feminism as being connected to a broader social justice agenda. Collins’s articulation of 
Black feminism then provides a framework for analyzing and understanding how race, 
class and gender are created and experienced by communities as well as ways to address 
their corresponding systems of oppression. Examining the full breadth of Black feminist 
thought is beyond the scope of this paper; I instead of focus on three key theoretical 
elements that are particularly relevant to disaster management planning: the importance 
of dialogue in knowledge creation, the dialectical relationship between oppression and 
activism and intersectionality.  
Black feminist thought articulates an epistemology that details how knowledge, 
especially knowledge of oppression, is created. Two of Black feminist epistemology’s 
“contours”, as Collins (2009) refers to them, are relevant to this paper: lived experience 
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is a way of knowing and knowledge is created and validated through dialogue. Strains of 
this knowledge creation are found in planning literatures. Planning had long been 
critiqued for, and guilty of, using a top-down approach that did not create space for 
community members to contribute to the planning process (Arnstein, 1969). The field 
heeded the criticism and began mandating communities be consulted during the planning 
process and a large body of research focuses on how, when and why public participation 
should be incorporated into planning. This emphasis on participation extends to disaster 
management planning. Hazard mitigation and disaster recovery literature often speaks to 
the necessity of getting communities at the table and ensuring they participate in 
meaningful ways, rather than just being tokens (Arnstein, 1969; Berke et al., 1993, 2010; 
Boholm, 2008; Enarson, 2012; Horney et al., 2015).  
Also, central to radical planning is the notion that the knowledge that communities 
have about their experiences, particularly their experiences of oppression, should be 
centered in planning processes and outcomes (Beard, 2003; Friedmann, 1987; Grabow 
and Heskin, 1973; Miraftab, 2009). Radical planning argues that it is only through the 
inclusion of this fundamental knowledge of oppression that the structures of oppression 
can be addressed, modified and changed. The communicative planning literature, to a 
lesser extent than radical planning, also addresses the importance and inclusion of local 
knowledge within the planning process with some theorists not only emphasizing 
community based knowledge but also acknowledging the power relations that have kept 
that knowledge from being factored into planning processes and decisions(Healey, 1992; 
Innes, 1992; Innes and Booher, 2004).  
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The communicative planning literature also aligns with Black feminist 
epistemology’s emphasis on dialogue. A central tenet of communicative planning theory 
is that “a communicative approach to knowledge production… maintains that knowledge 
is not pre-formulated but is specifically created anew in our communication” (Healey, 
1992: 153). Similarly, Collins’ (2009) articulation that community-based knowledge 
must be generated through the inclusion of the diverse lived experiences of Black 
women and through dialogue is particularly relevant to the equity agenda of disasters 
and urban planning. 
Black feminist thought is an oppositional force. It exists as a response to the 
oppression faced by Black women in the US and globally. Earlier considerations of 
oppression were often unidimensional: they examined either race or class or gender. 
Black feminism argues that this approach to understanding oppression erases Black 
women and the multidimensional oppression that they face (Collins, 2009; Crenshaw, 
1989, 1991). In her article on intersectionality, Crenshaw (1989) illustrates the 
importance of intersectionality through an analysis of three cases with Black women 
plaintiffs. In one of the cases, the courts denied the legitimacy of the plaintiffs’ claims of 
workplace discrimination based on race and gender arguing that to rule in favor of the 
plaintiffs would result in “the creation of new classes of protected minorities, governed 
only by the mathematical principles of permutations and combination [which] clearly 
raises the prospect of opening the hackneyed Pandora’s box” (Crenshaw, 1989: 142). 
Under Black feminist thought, oppression is understood and treated as a complex system 
of interlocking dimensions including, but not limited to, racism, sexism and classism.   
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Oppression is characterized as being in a “dialectical relationship” with Black 
women’s activism as its existence spurns Black women to fight oppressive practices and 
their underlying ideas (Collins, 2009: 25). Collins’ emphasis on the responsibility people 
who theorize about and understand the nature of oppression have to act on their 
knowledge is key to the actualization of Black feminism. Collins identifies numerous 
arenas that Black women’s ‘pushback’ against systems of oppression can take place: by 
promoting equity within existing organizations; by advocating for laws to be changed; 
by striving for self-definition and freedom and by changing the nature of their 
problematic relationships with people, organizations and systems. This speaks to the 
very essence of planning as an action-oriented social science.  
Advocacy and equity planning place emphasis on action-oriented planning, equity 
planning with a clearer agenda for social change (Davidoff, 1965; Krumholz, 1982).The 
emphasis on the activist/revolutionary can be seen clearly in radical planning. In this 
tradition, planning’s job must be to critique and dismantle “the liberal democratic state” 
(Whittemore, 2015: 78) and the structural forces and ideals that support it (Beard, 2003; 
Grabow and Heskin, 1973; Miraftab, 2009). Even among more conventional approaches 
to planning, planning must be responsive to the science generated through research. 
Hence, for the broader planning community, the evidence of disaster inequalities, 
demands the development of policies and actions to change these inequalities. The 
question remains, however, can social vulnerability and environmental justice provide 
guidance? 
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Black feminist thought provides us with the means of understanding and acting 
against racism, classism and sexism and their intersections. By extension, given the 
importance of race, class and gender in disaster literature, Black feminist thought can 
help planners examine and expose the ways disasters are created by and exacerbate 
inequalities. In the subsequent sections, I evaluate to what extent these key 
understandings of knowledge creation, intersecting oppressions and activism are 
integrated into social vulnerability and environmental justice approaches. 
Social Vulnerability 
As previously discussed, traditionally, hazard scientists and disaster management 
personnel have concentrated on technocratic knowledge in the form of physical 
vulnerability analyses and risk assessments (Corburn, 2003; Kelman et al., 2015; Mercer 
et al., 2007). Increasingly, scholars are critiquing the disaster field’s focus on the 
physical aspects of hazard and vulnerability and turning their attention to the underlying 
social, economic and political realities that create and are further exposed by disasters 
(Bolin, 2006; David and Enarson, 2012; O’Keefe et al., 1976; Wisner et al., 2004; 
Wisner and Luce, 1993). Over two decades of research has just begun to quantify and 
qualify the marked differences between populations’ experiences of disasters on the 
basis of gender, race, ethnicity, class, age and ability (Cardona, 2004; Chambers, 2006; 
David and Enarson, 2012; Enarson et al., 2007).  
Research has found that low income people and people of color have higher risks of 
experiencing natural and human-caused disasters (Bullard, 1999; David & Enarson, 
2012; Wisner & Luce, 1993). A myriad of reasons for this are identified, including lack 
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of access to financial resources, uneven dissemination of risk information and historic 
and current housing discrimination that forces poor people of color into substandard 
housing (Dash et al., 1997; Tierney, 2006; Van Zandt et al., 2012; Walker and 
Burningham, 2011). While US based research has looked at the ways in which women 
can be more vulnerable to disasters, the most comprehensive considerations of gender 
are found in development studies and global disaster research (Bolin et al., 1998; 
Bradshaw, 2013; Enarson, 2012; Enarson and Morrow, 1997; Fothergill, 1996; Sultana, 
2010). Gender matters with respect to disasters for a number of reasons. These reasons 
include feminization of poverty situates the growing class of single female-headed 
households below the poverty line, the ways in which men and women are socialized to 
respond differently to risk and women are more frequently abused physically and 
sexually and these assaults tend to increase during times of disaster (Bolin et al., 1998; 
Enarson, 2012; Enarson et al., 2007; Yelvington, 1997). 
Social vulnerability is the dominant lens used in planning to describe and 
understand the inequities in communities’ experiences of disasters. While vulnerability 
is not a new concept, the first work to use the term “social vulnerability” and provide a 
comprehensive analysis of the concept with respect to disasters is Blaikie, Wisner and 
colleagues’, At Risk, which was first published in 1994.  In the second edition of the 
book, Wisner et al (2004) define social vulnerability as “the characteristics of a person or 
group in terms of their capacity to anticipate, cope with, resist and recover from the 
impact of a natural hazard” (p.11). Scholars continued to build on this definition. An 
edited volume on the effects of Hurricane Ike, pointed not only to the characteristics of 
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people but advocated that a social vulnerability lens must look at the “broader social, 
cultural and economic factors” that shape communities’ reactions to and experiences of 
disasters (Peacock et al, 2012).  
A large body of social vulnerability research concentrates on quantifying social 
vulnerability through social vulnerability indices. A social vulnerability index is 
essentially a compilation of quantitative variables about individuals and communities 
that is supposed to represent how vulnerable a community is. The methodologies used to 
choose relevant variables and construct the indices vary but there is significant overlap2. 
Indices contain a mix of variables that try to capture individuals’ access to resources 
such their political power, their physical disabilities and the quality of housing they live 
in. They almost invariably include demographic variables related to race, class, gender 
and age, housing variables such as the percentage of mobile homes, and economic 
variables such as income and employment.  
Cutter (2008), a prominent researcher in the field, uses a social vulnerability index 
she created to show how vulnerability varies across the US both spatially and 
temporally. Calculating and mapping each county’s social vulnerability by decade 
between 1960 and 2000, Cutter showed that not only did the most vulnerable areas of the 
US change over 50 years from the South to a variety of areas including the Great Plains 
and California’s Central Valley (Cutter and Finch, 2008), but the factors that contributed 
                                                 
 
2 see Dunning & Durden (2013) and Gall (2007) for comprehensive comparisons of various indices 
and the methodologies employed in their creation 
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most to vulnerability varied by region. While socioeconomic status and race/ethnicity 
variables made the South and Southwest most vulnerable, the Great Plains’ vulnerability 
could be largely attributed to its large elderly population. These indices allow 
researchers and practitioners to quantify levels of social vulnerability and compare them 
across space and time (Cutter et al., 2003; Flanagan et al., 2011; Godfrey, 2004; Peacock 
et al., 2012; Van Zandt et al., 2012). 
Social vulnerability indices can also be mapped to identify “hotspots” or areas of 
high social vulnerability (Maantay and Maroko, 2009; Peacock et al., 2012; Van Zandt 
et al., 2012). These mapped hotspots are communities that will warrant special attention 
in disaster mitigation, preparation, response and recovery. One study (Van Zandt et al., 
2012) mapped social vulnerability in Galveston and found that the identified social 
vulnerability hotspots did indeed experience worse outcomes in 2008’s Hurricane Ike. 
These hot spots evacuated at lower rates and experienced a higher degree of damages 
than the larger population. Van Zandt et al (2012) posit that this shows that their social 
vulnerability index may prove to be very useful to planning practitioners and other 
emergency management specialists in the event of disasters by helping identify areas 
that may need more attention during evacuation and recovery. 
Understanding systems of oppression is key to understanding how the so-called 
socially vulnerable communities identified in mapping projects experience disasters. 
Very little recent social vulnerability research, in planning and elsewhere, names racism, 
classism, sexism or other forms of oppression as the real issues in communities’ 
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inequitable experiences of disaster despite the fact that disasters like Katrina put these 
words on everyone else’s agenda. 
These critiques are not unique to social vulnerability literature but to the entire body 
of vulnerability literature. The word “vulnerable” has long legacies in development 
discourse and in disability studies where it is critiqued for centering “normal” people 
who are not vulnerable and othering “vulnerable” people as weak and passive (Bankoff, 
2001; Hutcheon & Lashewicz, 2014). This research contends that labeling people as 
vulnerable, locates the fault within them rather than the way the world treats them, 
which leads to their needs, priorities and disempowerments will be overlooked and/or 
overridden. This distracts from the actual problem, that being the processes that made 
these groups “vulnerable” (Burghardt, 2013; Hutcheon and Lashewicz, 2014). 
It is important to note that Wisner et al (2004) do critique articulations of 
vulnerability that do not attempt to understand the processes that made that particular 
characteristic associated with a higher vulnerability. In their pressure and release model, 
depicted below, they identify the root causes of vulnerability as being limited access to 
power, structure, resources and systems. They also take issue with the ways in which 
socially vulnerable groups are treated in the research as charity cases or “special needs 
groups” (p.13).  
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Figure 1: Wisner et al's (2004) pressure and release model 
 
 
Despite these progressive promises, the shift they are asking for in this conversation 
on vulnerability is not enough. For example, with regard to increased domestic violence 
following a hurricane they state that “it is not the female gender itself that marks 
vulnerability, but gender in a specific situation” and, perhaps even worse, went on to 
explain that the process that caused the increase in domestic violence was “male 
anxieties and frustration acted out” when working-class men lost their jobs (p.16).  This 
framing completely neglects (and normalizes) the system and culture of misogyny and 
sexism in which it is acceptable for frustrated, anxious men to hit women. It also does 
not recognize the hurricane as a moment that uncovered and exacerbated this oppressive 
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social structure. The lesson from that moment then becomes “gender makes one 
vulnerable at times” when it should have been “sexist structures and culture become 
even more apparent in disaster recovery”. This is a missed opportunity to not only 
address gender in that specific situation but to mobilize communities and policy makers 
to recognize, address and fight sexism on a larger scale. Lessons and opportunities like 
this are also missed each time we see racism and call it race, as I will discuss next. 
Recognizing and naming systems of oppression are necessary steps in eradicating them.  
More critical research has contested the characterization of poor people and people 
of color as “vulnerable” but pushes beyond Wisner et al’s (2004) suggestion to 
contextualize the vulnerability as temporary or situational. Critical research calls for 
naming sexism, racism and classism as the problems as opposed to gender, race and 
class (or gender, race and class in specific situations). Bullard, for example, (2000) 
believes that the fault should be placed at the feet of systems, and the persons who 
benefit from them, that discriminate against people of color. Pulido (1996, 2000, 2002, 
2015) consistently pushes not only for naming oppressive systems but emphasizing them 
as historically rooted and currently systemic and pervasive. 
Social vulnerability research has contributed much to the field of disaster 
management but in some areas, it falls short. The appeal of the quantifying of social 
vulnerability is obvious – it lends itself well to comparisons across space and time and it 
allows for visual displays. However, as it has been operationalized, it essentializes race 
placing the problem of disasters and inequity at the feet of being Black, being brown, 
 30 
 
being poor and being a woman as opposed to recognizing racist, sexist and classist 
structures.  
Environmental Justice 
The environmental justice movement was formed on the understanding that many 
policies and practices disproportionately exposed people of color to environmental harm 
(Bullard, 1999). The movement quickly connected race to class, moved from 
understanding to action and began operationalizing the term “environmental justice” as 
opposed to “environmental racism”. Environmental justice became a holistic paradigm 
that believed that the intent of the policies that disadvantaged communities did not 
matter, that changes had to be community-led and that solutions had to span from 
protesting the locating of toxic waste sited within Black communities to advocating to 
local governments for infrastructure investment in poor communities to ensuring that 
federal policies were equitably written and enforced (Agyeman, 2005; Bullard, 1999, 
2008; Bullard & Johnson, 2000; Hamilton, 1995; Liévanos, London, & Sze, 2011).  
Environmental justice’s agenda was fully formulated was at The First National 
People of Color Environmental Leadership Summit. The 1991 conference resulted in an 
articulation of 17 principles of environmental justice which included a commitment to a 
respect for the earth, just public policy, equitable environmental practices, community 
participation in environmental decision making, education, and building relationships 
with indigenous peoples (United Church of Christ Commission for Racial Justice, 1991).  
The summit identified numerous ways in which the systems of racism and classism 
operated including biased public policies, the denial of political, economic and cultural 
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self-determination, the lack of adequate infrastructure and healthcare and reproductive 
injustices (United Church of Christ Commission for Racial Justice, 1991).  
This Environmental Leadership Summit also led to a broadening of the 
environmental justice agenda to include environmental inequities as a result of land use 
planning, transportation infrastructure, public health policy and other issues (Bullard, 
1999). The field has continued to expand in recent years. The environmental justice lens 
turned towards natural disasters particularly after 2005’s Hurricane Katrina. This 
resulted in an ever growing body of literature that examines the relationships between 
race, ethnicity, class and natural disasters (Douglas et al., 2012; Maantay, 2002; Maantay 
and Maroko, 2009; Walker and Burningham, 2011).  
While the topics that environmental justice addresses have expanded, the literature 
has, for the most part, remained focused on race and class. A notable departure from this 
norm, New Perspectives on Environmental Justice: Gender, Sexuality and Activism, 
made a significant contribution to environmental justice literature (Stein, 2004). The 
edited volume contains essays on lesbian spaces with the environmental justice 
movement to human genome research to fictional works that addressed environmental 
justice. It also made a call for gender and sexuality to be put on the environmental justice 
agenda moving forward. This call was evidently not answered. 
Although women have been at the forefront of much of the environmental justice, 
there is a dearth of understanding of and conversation about gendered experiences of 
environmental harm. Although some academics point to the feminization of poverty and 
the particular reproductive vulnerabilities that women face, environmental justice 
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theorists have not seemed interested in taking up this agenda (Buckingham and Kulcur, 
2009; Sze and London, 2008). This absence is problematic when we turn the 
environmental justice lens towards disasters as there exists a clear necessity for the 
consideration of gender equity in the disaster field (David and Enarson, 2012; Enarson, 
2012; Fothergill, 1996).  
Buckingham and Kulcur (2009) suggest that this dearth of gender literature is 
partially due to the fact that women are “less geographically concentrated” than people 
of color and poor people are despite the fact most poor people are women (p.71). 
Another reason, they posit, is the way in which the geography of the body is not 
problematized. That is to say, medical studies, including those on the effects of 
pollution, are often done on “normal white male bodies”. In normalizing and centering 
whiteness and maleness, it is assumed all bodies experience and are affected by pollution 
in the same way making invisible the ways vulnerability to pollution might intersect with 
gender, race, class, age and other factors (Buckingham and Kulcur, 2009; Walker, 2007). 
The literature on environmental justice as it relates to age and ability is even more 
limited. Although a few studies note the very young, the very old and disabled 
populations as vulnerable (Cutter, 2006; Yang et al., 2015), none focus on those 
populations. This absence does a disservice to neglected communities as well as to the 
larger environmental justice movement as it limits our ability to fully understand how 
uneven access to environmental goods is operationalized. 
Environmental justice theory has been increasingly critiqued for not being critical 
enough regarding race and racism. Laura Pulido, a vocal critic of the current direction of 
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environmental justice, argues that both the activism and the research associated with the 
movement have primarily conducted ahistorical evaluations of current geographies of 
injustice (Pulido, 2000). In her 2000 paper, she argues that looking at white privilege can 
help us understand racism not as just “a hostile discriminatory act” but as a structural, 
“dynamic sociospatial process” (p13). In a 2015 paper, she pushes us and herself even 
further by advocating for the examination of white supremacy, not white privilege, and 
neoliberalism that situate people of color as inferior to white people while allowing 
society to be regulated and organized by the free market hence “rationaliz[ing] the 
economic plight of the vast majority of people of color” (Pulido, 2015, p3). 
Kurtz (2009) builds on much of Pulido’s work and using The Racial State 
(Goldberg, 2002) and Racial Formation in the United States (Omi and Winant, 2015) 
argues that critical race theory must be used to understand “both why and how the state 
manages racial categories in such a way as to produce environmental injustice, and how 
the state responds to the claims of the environmental justice movement” (Kurtz, 2009, 
p.95). She makes sense of the cooption of the environmental justice by the government 
by situating it as a common strategy of the state to “absorb and/or insulate the racial 
demands being made upon it” hence silencing activists, depoliticizing the social 
movement and continuing its racist agenda (p.110). Kurtz and Pulido both push for 
environmental justice research to develop a deeper understanding of the complex, 
systemic nature of racism. 
Perhaps one of the most popular critiques of environmental justice research is its 
unestablished methodology. While critics acknowledge that the wide range of issues 
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environmental justice addresses allows for communities and academic disciplines to 
build bridges and coalitions but also note that it hampers the field’s ability to develop a 
rigorous set of methods (Schweitzer and Stephenson, 2007; Williams, 1999). In a 2016 
study on how race and class affect attitudes toward place following Hurricane Katrina, 
the researchers acknowledge that “a universal quantitative scale or index of 
environmental justice or injustice has not been established as yet” and so warn that their 
“be interpreted with caution” (Adeola and Picou, 2016: 24). As a result, the methods 
employed in research attempting to prove the existence of environmental injustices are 
numerous, including bivariate analyses, multiple regressions, longitudinal analysis, 
Bayesian methods, dasymetric mapping and cluster analysis (Jacobson et al., 2005; 
Schweitzer and Stephenson, 2007).  
While environmental justice research and activism, like planning research and 
practice, has its weaknesses, it still holds within it a powerful space for the critique of 
systemic oppression. The environmental justice movement and the theories that have 
come out of it were created by communities and for communities. Activism is woven 
into its very definition. Communities use and have been using research to advocate for 
changes to policies and programs that will affect their daily lived realities.  
Beyond Vulnerability: Intersectional Environmental Justice 
Hurricane Katrina showed the world there is much work to be done regarding race, 
class, gender and disasters. Over a decade later, planning professionals and academics 
still have lots of room for improvement. It is important that when looking at the path 
forward, we have a full understanding of where we are and where we came from. 
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Slavery and Jim Crow left a lasting legacy of racism that intersects with classism, racism 
and other forms of oppression that place communities of color, poor people and women 
(three communities that are not mutually exclusive) in situations which make them more 
likely to get hit by disasters, to get hit harder and to recover more slowly. It is important 
that we are clear that this is not the result of characteristics that are intrinsic to these 
communities but rather the processes of systemic oppression that create and shape these 
identities.  
A Black feminist lens offers us a new way of looking at perspectives on disasters. 
While it initially may strike one as an odd means of evaluating social vulnerability and 
environmental justice, Black Feminism can clearly help us examine race, class and 
gender in the disaster context. Based on this analysis, both environmental justice 
movements and social vulnerability literatures have added a plethora of knowledge to 
our fact base on inequities that both cause and are exacerbated by disasters. Both 
literatures also offered a more critical perspective at their starting point and to some 
extent have lost their ways. Both would benefit from an intersectional approach which 
considers how gender, race and class influence each other. While environmental justice 
could learn from social vulnerability literature’s attempts to systematize a way at looking 
at vulnerabilities, environmental justice still emerges as a stronger theory and movement 
that is grounded in understandings of systematic oppression, knowledge of communities 
and the necessity of activism. When strengthened by intersectionality’s consideration of 
gender and understanding of the complex, interlocking nature of racism, classism and 
sexism, it offers a potent theory for analyzing disasters, disaster plans and polices. 
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In the next chapter, I provide background on the NFIP and CRS, positioning the 
CRS as an ideal case study for analysis from rational disaster management, social 
vulnerability, environmental justice and intersectionality lenses.  
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3. BACKGROUND 
 
This chapter serves as an introduction to the National Flood Insurance Program 
(NFIP) and the Community Rating System (CRS), as well as to my analysis of the CRS. 
It provides an overview of each or the programs, states why the CRS makes an ideal case 
study for my research goals and discusses past research which leaves the door open for 
more comprehensive equity analyses of the programs. It closes with a discussion of how 
each of the four theories introduced in the literature review, rational disaster 
management, social vulnerability, environmental justice and intersectionality, will be 
operationalized in my analysis of the CRS. 
The National Flood Insurance Program 
The NFIP was created in 1968 as part of the shift from structural to non-structural 
mitigation, which will be further discussed in the next section. The NFIP is administered 
by the Federal Emergency Management Agency (FEMA) to provide flood insurance to 
businesses and households through over 80 private insurance companies. Only 
businesses and households located in communities that have joined the NFIP are eligible 
for the more affordable flood insurance policies through private insurance agents and 
companies. Communities that apply to join the NFIP must complete a range of tasks 
related to floodplain management including requiring that new structures are elevated 
above the base flood level, requiring permits for development in areas prone to flooding, 
requiring that the design of buildings mitigate flood damage, and updating building 
codes to decrease flood risk and damage.  
 38 
 
As of August 2016, close to 25,000 communities were members of the NFIP 
representing only a fraction of the 88% of US counties that had at least one flood 
between 1950 and 2000 (Burby, 2001). The 5.5 million properties in the program are 
eligible for flood insurance up to $350,000 if residential and $1 million if non-
residential(Holladay and Schwartz, 2013). Between 1978 and 2004, over $14 billion was 
paid (representing close to 1 million claims). It is estimated that floodplain regulations, 
over the same period of time, saved $1 billion per year in the reconstruction of buildings 
(Li and Landry, 2014). 
The Community Rating System 
In 1990, the Community Rating System (CRS) was created under NFIP which 
rewards communities that surpass the minimum NFIP regulations. CRS communities are 
rated on the strength of their mitigation policies from Class 1 (highest standards) to 
Class 9 (lowest CRS rating) with Class 10 representing communities not participating in 
the CRS that simply meet the minimum standards for participating in the NFIP. The 
flood insurance discounts (listed in Table 1) range from 5% to 45% for developments in 
designated Special Flood Hazard Areas (SFHAs), which are mostly 100-year floodplains 
or areas that have a 1% annual chance of flooding, and 5% to 10% for those outside of 
SFHAs as seen in Table 1.  
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Table 1: CRS classes, discounts and points 
Rate Class Discount in 
SFHAs 
Discount in 
Non-
SFHAs 
Credit Points Required 
1 45% 10% 4500+ 
2 40% 10% 4000 - 4499 
3 35% 10% 3500 - 3999 
4 30% 10% 3000 - 3499 
5 25% 10% 2500 - 2999 
6 20% 10% 2000 - 2499 
7 15% 5% 1500 - 1999 
8 10% 5% 1000 - 1499 
9 5% 5% 500 - 999 
10 0% 0% 0 – 499 
 
 
CRS credit points can be earned when communities undertake identified policy and 
programmatic steps to help reduce flooding. These activities fall under the categories of 
public information, mapping and regulations, flood damage reduction and warning and 
response. Public information activities inform the public of flooding in general and 
specifically flood insurance and ways of mitigating potential flooding damage. These 
activities include ensuring people have access to flood maps and requiring that real 
estate agents disclose that a property is in a floodplain. The maximum number of points 
a community can receive in this category is 981. The mapping and regulations category 
focuses on measures communities take to reduce development in SFHAs and ensure the 
developments that do take place minimize their impact on the natural functions of the 
floodplain. Activities include open space preservation, requiring new developments meet 
higher standards and updating floodplain maps. The maximum number of points in this 
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category is 5,841. The flood damage reduction series works to reduce vulnerability to 
flooding in existing developments through activities such as acquiring flood prone land 
and relocating development elsewhere. The maximum number of points a community 
can be awarded in this series if 4,692. The final category, flood preparedness, carries a 
maximum number of points of 790 for activities related to levee and dam maintenance 
and the provision of flood warnings to the public. Communities can receive bonus points 
if they conduct any of the identified activities outside of designated SFHAs. 
 
 
 
 
Figure 2: CRS communities by state (Reprinted from FEMA 2015) 
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To date, 1,391 communities participate in the CRS serving close to 4 million policy 
holders. Only one community is a Class 1 CRS community, Roseville, CA. Four 
communities are Class 2 communities: Tulsa, OK, King County, WA, Pierce County, 
WA and Fort Collins, CO. As can be seen in Figure 2, Florida far surpasses the other 
states in the number of CRS communities located there with California a distant second. 
This is not surprising given that they are large coastal states and hence more vulnerable 
to flooding. 
The CRS is an ideal case study as it is a large, national program of 1,444 
communities. It lends itself well to rational, social vulnerability, environmental justice 
and intersectional analyses as there are a number of possible factors related to each 
theory that could lead communities to join the CRS. 
Considering that the NFIP and CRS are multi-billion dollar programs that affect 
over 5 million properties in the United States, it is not surprising that significant amounts 
of research have been conducted on them. Aside from federally mandated reviews of the 
program, researchers have asked questions of the programs’ effectiveness in reducing 
flooding damage, whether the programs incentivize the development of floodplains and 
whether the programs create and/or exacerbate inequality (Holladay and Schwartz, 2013; 
King, 2013; United States Government Accountability Office, 2013). 
NFIP and CRS undoubtedly have their strengths.  They, to some extent, work. 
Highfield and Brody (2013) found that three CRS activities (freeboard requirements, 
open space protection and flood protection) resulted in significantly less flood damage 
when they tracked NFIP claim payments against communities’ CRS standings over the 
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course of 11years. The same researchers found further evidence that open space 
protection, as measured by the amount of open space designated by the CRS program, 
reduced insured flood damages over the same 11 year period (Brody and Highfield, 
2013). 
Analysis of both programs, however, brings to light some serious concerns. King 
(2013) lists several issues that must be addressed in order for the NFIP and CRS to 
continue. The government must find ways to: more accurately map flood risk; make the 
NFIP more financially sustainable; ensure that the insurance remains affordable to 
people who need it in the face of rising rates; use recovery as an opportunity to build 
more sustainable developments; change the culture of human settlement to reduce 
exposure to floods; and use land use planning to reduce development in floodplains 
(King, 2013). 
One of the major concerns about the NFIP is its low participation rate. Despite the 
NFIP’s discounted insurance rate, while many communities participate in the NFIP, 
relatively few individuals from these communities buy flood insurance. In a status report 
presented to the US Congress, King (2003) gives five possible reasons for the low 
participation rates. These are: perceptions that flood insurance is not a good investment, 
communities’ misinformation about the NFIP and their risk, lack of marketing of NFIP 
by insurance agents, properties not meeting the requirements for maintaining flood 
insurance and people living in SFHAs not having mortgages or not having one from a 
federally backed lender (King, 2013). Another commonly offered reason for the low 
participation rates are people’s dependence on government disaster relief programs to 
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“bail them out” following a disaster but other studies have found that people do not have 
an expectation of disaster relief funds but rather assume that they will have to use their 
personal funds to repair and rebuild (Kriesel and Landry, 2004). 
The low participation rate is evident in Gares’s (2002) research in North Carolina 
following Hurricane Floyd. It was found that most residents in SFHAs did not have 
insurance coverage and almost none of the properties outside of SFHAs were insured 
(Gares, 2002). The persons interviewed said that they did not receive information about 
flooding from their realtors, banks, insurance agents or government officials and did not 
know they were at risk. In another study, this time of coastal properties, of the sample of 
2,486 properties in nine coastal counties, close to 50% of properties had flood insurance 
backed by NFIP (Kriesel and Landry, 2004). Participation in the NFIP was found to 
have a significant positive relationship with income, level of artificial protection from a 
seawall, groin or nourished beach protections, and property having a mandatory 
insurance-purchase requirement through their mortgage. Significant negative 
relationships existed between participation and the price of flood insurance, the distance 
of the house to the shoreline or retaining wall and the interval between hurricane 
landfalls. The relationships with hurricane interval, distance to erosion reference feature 
and income were very slight (Kriesel and Landry, 2004). 
In their 2007 study on planning and development decisions in Florida, Brody et al 
(2007) found that while NFIP and the CRS helped to mitigate direct expenses from 
flooding damage, they effectively encouraged development in SFHAs. This is supported 
by Brannon and Lowell’s (2011) article which argues that because the rates of NFIP do 
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not correspond with the level of flooding risk the property faces, homeowners make 
decisions to invest in floodplain properties that they would not have otherwise. This 
underpricing, combined with significant losses due to inland flooding and hurricanes, 
has led the NFIP to be $19 billion in debt (Holladay and Schwartz, 2013). At least two 
studies point out that the NFIP is made even more infeasible as it uses inaccurate, 
outdated data (Brannon and Lowell, 2011; Burby, 2001). 
Previous research has been divided on whether CRS benefits residents of richer 
counties more than those of poorer counties. In Brannon and Lowell’s 2011 study, they 
find that the NFIP subsidies for flood insurance mostly benefit higher income 
households in the Gulf states. The Institute for Policy Integrity supports this, stating that 
while its costs are felt by all taxpayers, its benefits are “enjoyed largely by wealthy 
counties and by a significant  number of owners of vacation homes” (Holladay and 
Schwartz, 2013: 0). This is supported by its research between 1998 and 2008 which 
shows that the wealthiest counties filed 3.5 times more claims and received over $1 
billion more than poorer counties (Holladay and Schwartz, 2013: 5). They do include the 
caveat that it is possible some of these claims were coming from “the poorest 
homeowners in these rich counties” (Holladay and Schwartz, 2013: 5).  
When considering the equity implications of the NFIP and CRS, three studies must 
be mentioned: Posey’s 2009 study of vulnerability and adaptive capacity; Brody et al’s 
2009 study of vulnerability and CRS points and Li and Landry’s 2012 study of North 
Carolinian counties’ participation in the CRS. Posey (2009) studied the relationship 
between vulnerability and adaptive capacity at the municipal level. Posey uses a national 
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dataset and a smaller New Jersey sample to examine the relationship, using the 
community’s CRS participation as a proxy for the adaptive capacity of the community, 
the community’s capability to adapt to changes in climate, variables associated with 
physical vulnerability to flooding and socio-economic variables (Posey, 2009). He finds 
a significant relationship between CRS ranking and both wealth variables and physical 
vulnerability variables, showing that wealthier municipalities and municipalities with 
higher levels of physical vulnerability are more likely to achieve higher ratings within 
the CRS. 
In another 2009 study, Brody et al’s dependent variables are the points 
municipalities received in the CRS’s public information, mapping and regulations, flood 
damage reduction and warning and response categories as well as the points they receive 
overall (Brody et al, 2009). Their independent variables relate to physical vulnerability, 
such as percentage of land in the floodplain, socioeconomic status, such as population 
density, and human capital, such as median household income. Using linear regression 
models, they find significant relationships between the dependent variables and all 
independent variables.  
Landry and Li (2012) tested the relationships between North Carolinian counties’ 
participation in the CRS program and variables related to flood experience, physical 
vulnerability and socioeconomic status. Unlike Posey (2009) and Brody et al (2009), 
they did not find significant relationships between income and CRS participation but did 
find a significant relationship between CRS participation and the percentage of seniors 
living in the county.  
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My work will push this important research forward in a number of different ways. 
This dissertation will look at both municipalities and counties unlike the previous studies 
that have looked at one or the other. Unlike Landry and Li, I will also be looking at 
multiple states. Through my empirical testing of four theories (rational disaster 
management, social vulnerability, environmental justice and intersectional 
environmental justice), I am essentially examining the decision outcomes by each 
jurisdiction. Black feminism lends an explicitly equity-focused lens to my analysis. The 
following section discusses my analysis in terms of the four theories.  
The Four Theories Revisited 
In this section, I revisit the four theories introduced in the introduction and the 
literature review – rational disaster management, social vulnerability, environmental 
justice and intersectionality. This time, I focus on how each of the theories will be 
operationalized in my analysis of the CRS and provide hypotheses based on each of the 
theories. 
Rational Disaster Management 
As previously stated, rational disaster management often focuses on the physical 
elements of hazards, hazard exposure and subsequent physical vulnerability. A rational 
disaster management theorist would likely speculate that a jurisdiction’s decisions to 
invest in joining and achieving high class ratings in the CRS would be based on an 
assessment of how much of the jurisdiction was a risk of flooding; this investment 
would, of course, be limited by the financial and human resources available to the 
jurisdiction. Having a higher percentage of land exposed to flooding hazards would, 
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under rational theory, compel floodplain managers and planners to make extra effort to 
encourage local governmental decisions to enhance the protection of their municipality 
not only to join the CRS, but also, through the implementation of flood mitigation 
measures such as the ones required by the CRS and attempt to get the highest flood 
insurance discount possible for its at risk population. As such, rational disaster 
management theory hypothesizes that the higher the level of hazard exposure, the more 
likely the jurisdiction would join the CRS and invest in achieving high class ratings. 
Social Vulnerability 
Researchers using social vulnerability indices typically include a wide range of 
factors correlated with communities’ experiences of disasters including, but not limited 
to, race, ethnicity, gender, poverty, income, age, language and disability (Gall, 2007; 
Godfrey, 2004) however this project focuses on race/ethnicity, class, and gender. A 
social vulnerability theorist would likely postulate that higher levels of so-called 
vulnerable populations would result in a jurisdiction having reduced capacity to join the 
CRS and achieve higher point rating. This is because by definition, socially vulnerable 
populations have lower ability to prepare for and respond to hazardous events (Wisner et 
al., 2004). As such, the social vulnerability hypothesis is that the higher the levels of 
socially vulnerable populations in the jurisdiction, the lower the likelihood that the 
jurisdiction would join the CRS and receive high class ratings. 
Environmental Justice 
Environmental justice, for the most part, focuses on race and, to some extent, class 
of communities. As previously discussed, it is concerned with policies and practices that 
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disadvantage people of color and poor people whether intentionally or unintentionally 
are subjected to because of systematic discrimination(Bullard, 1999). These policies and 
practices might be acts of commission that advantage non-Hispanic white people or acts 
of omission that disadvantages people of color. Where environmental justice differs 
from social vulnerability is in its focus on the racist, classist processes and structures that 
systematically disenfranchise “vulnerable” folk. What environmental justice may ask is 
not just whether socially vulnerable populations are present in the jurisdiction but where 
in the jurisdiction they are. An environmental justice theorist or activist may suppose 
that the spatial distribution of people of color and poor people matters because if the 
residents with the highest risks of flooding are the people of color and poor people, the 
persons in position of power would care less about protecting populations within 
floodplains by joining the CRS. Furthermore, there would be no reason or justification 
for promulgating additional programs, policies, or actions to achieve higher points and 
greater discounts for the households of vulnerable populations residing in the flood 
plain. The hypothesis here is that if, of the people living in the floodplain, the 
percentages of people of color and people living in poverty are higher, the lower the 
likelihood of the municipality joining the CRS and achieving high points within it. 
Intersectional Environmental Justice 
Adding intersectionality to environmental justice, in this case, means not only 
considering gender in the previous environmental justice equation, but also looking at 
the intersections of race, class, and gender. An intersectional environmental justice 
perspective would demand that we not only look at people of color, people living in 
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poverty and female-headed households but also consider people of color living in 
poverty, female-headed households in poverty, female of color-headed households and 
female of color-headed households in poverty within the jurisdiction’s floodplain. 
Again, it is expected that when considering only the population within floodplains, the 
higher the composition of this population composed of these intersectional groups, the 
less likely (i.e., a negative effect) the jurisdiction is to join the CRS or additionally 
undertake to implement programs, actions, and policies that would lead to higher points 
and hence greater discounts in the CRS. 
Conclusion 
This chapter provided introduced the National Flood Insurance Program and the 
Community Rating System. It also provided an overview of the four theoretical 
approaches to analyzing the CRS. The following chapter will delve into greater detail on 
the research design, how the theories are operationalized and the methodology of the 
project. 
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4. METHODOLOGY  
 
This chapter outlines the data employed in this dissertation, the analysis plan to be 
taken approaches taken and further specification of the hypotheses based on the analysis 
plan for this dissertation. It details the study area, units of analysis, models and methods 
used to answer the research questions. 
Study Area and Units of Analysis 
The analysis will be conducted at the jurisdictional (county and municipality) level. 
More specifically, jurisdictions located in NOAA watershed coastal counties are the unit 
of analysis. The primary dataset utilized by this dissertation was created a part of a 
project funded by the Nation Science Foundation to Peacock, Van Zandt and Grover 
who implemented an internet survey of coastal watershed jurisdictions with the 
assistance of Michelle Meyer between late 2013 through early 2015. National Oceanic 
and Atmospheric Administration’s (NOAA) definition of coastal watershed counties 
which is based on two factors: the area of the county located in a coastal watershed and 
the percentage of a US Geological Survey cataloging unit incorporated within the 
county. If at least 15% of the county’s land mass is in a coastal watershed or the county, 
or part of it, accounts for more than 15% of a cataloging unit, then the county, and 
municipalities within it, are classified as a coastal watershed county (Ache et al., 2013).  
This area is displayed in Figure 3.  
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Figure 3: Map of NOAA defined coastal counties 
 
 
Extensive investigations were undertaken using web-based searches, city/county 
data books, state websites, the U.S. Census, etc. that determined there were 2,977 
jurisdictions with some form authority/structures within this NOAA defined regions 
including 1,382 incorporated places, 99 census designation places, 1,113 county 
subdivisions, and 383 counties.  In total some contact was made with 2,139 jurisdictions 
and key informants along with contact information was obtained for 1923 jurisdictions. 
The survey was conducted following Dillman’s (2000)three-tiered approach for internet-
based surveys. Ultimately, data from 1,173 jurisdictions yielding an overall response rate 
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of 61.0% based on the 1,923 jurisdictions with identified informants, 54.8% if based on 
the 2,139 jurisdictions for which some contact was made and, most conservatively, 
39.4% based on the full sample frame of the 2,977 potential jurisdictions.  
In addition to the primary data, floodplain data from the NFIP along with census 
data were gathered and merged with the primary data.  Unfortunately, flood data were 
not available for 82 of those jurisdictions. Consequently, this dissertation will employ 
data on the 1,091 jurisdictions for which floodplain data were available. Table 2 presents 
the number and types of jurisdictions included in this analysis by state.  
 
 
Table 2: Sample by state and type of jurisdiction 
Table 2 Continued 
State County County 
Subdivision 
Borough, City, 
Town or Village 
Total 
Alabama 5 0 12 17 
Connecticut 0 55 10 65 
Delaware 3 0 9 12 
Florida 41 0 153 194 
Georgia 10 0 17 27 
Louisiana 20 0 34 54 
Maine 0 28 11 39 
Maryland 8 0 15 23 
Massachusetts 1 72 19 92 
Mississippi 2 0 6 8 
New Hampshire 1 34 3 38 
New Jersey 8 53 48 109 
New York 7 36 31 74 
North Carolina 23 0 30 53 
Pennsylvania 6 92 23 121 
Rhode Island 0 7 1 8 
South Carolina 14 0 23 37 
Texas 19 0 67 86 
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Table 2 Continued 
State County County 
Subdivision 
Borough, City, 
Town or Village 
Total 
Virginia 23 0 11 34 
Total 191 377 523 1,091 
 
 
Dependent Variables and Basic Model Structure 
The dependent variables in this study will be CRS participation, CRS discount and 
CRS points. CRS participation will be coded as a dummy variable (0 if the jurisdiction 
does not participate in the CRS, 1 if it does). CRS discount is the percentage discount on 
flood insurance that businesses and households in the Special Flood Hazard Areas 
(SFHAs, which are usually areas in the 100-year floodplains) would receive based on the 
class that they have achieved in the CRS. The variable CRS points is the number of 
points that they have achieved in the CRS program by undertaking additional flood 
related mitigation actions.  
For each dependent variable, models will be created based on of each of the four 
theories discussed in the previous chapters: rational disaster management, social 
vulnerability, environmental justice and intersectional environmental justice. The social 
vulnerability, environmental justice and intersectional environmental justice models will 
include the independent variables related to rational disaster management, which will be 
discussed later in this chapter, and will also include variables related to the race, class 
and gender makeup of the communities, the specification of which will be determined by 
the hypotheses associated with each theory, which will be discussed later in this chapter. 
 54 
 
The rest of this section discusses the dependent variables and types of statistical models 
used in greater detail. 
CRS Participation 
CRS participation is a dummy variable indicating whether the community 
participates in the CRS. In the random sample I used, 898 jurisdictions did not 
participate in the CRS, representing 77% of the sample.  
The conventional ordinary least squares (OLS) regression would be inappropriate 
for modeling CRS participation, which is a dichotomous variable where jurisdictions 
that participate in the CRS are coded 1 and those that do not are coded zero. OLS 
requires that the dependent variable be continuous and unbounded. Given the binary 
nature of CRS participation, a logistic regression is appropriate, in which we attempt to 
estimate the following function: 
ln (
𝑝
1 − 𝑝
)
= 𝑓(𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑡𝑦 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦, 𝑁𝐹𝐼𝑃 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑜𝑛, 𝐻𝑎𝑧𝑎𝑟𝑑 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒, 𝑆𝑜𝑐𝑖𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑀𝑎𝑘𝑒𝑢𝑝) 
where p represents the probability of the jurisdiction participating in the CRS and f is a 
linear function of the independent variables. 
The expression ln (
𝑝
1−𝑝
) is referred to as the logit or the log of the odds. To account 
for the potential intra-state similarities, I used clustered standard errors to relax the usual 
assumption of independence of observations. 
CRS Discounts and CRS Points 
The highest-class communities achieved was class 5 with 3,415 points, representing 
a discount of 25% (see Table 1). The mean number of CRS points received among 
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communities in the CRS was 1,656 points. These data were obtained from FEMA and 
were accurate as of October 1st, 2016. 
 
 
Table 3: Jurisdictions by CRS class 
CRS Class Discount Rate No. of Jurisdictions Percent 
5 25% 34 3.12 
6 20% 50 4.58 
7 15% 78 7.15 
8 10% 81 7.42 
9 5% 27 2.47 
10 0% 17 1.56 
Not in CRS - 804 73.69 
Total - 1,091 100 
 
 
OLS is appropriate to model the number of CRS points and discount. Hence, to 
model CRS points and discount we fit the following model: 
𝑦 = 𝑓(𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑡𝑦 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦, 𝑁𝐹𝐼𝑃 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑜𝑛, 𝐻𝑎𝑧𝑎𝑟𝑑 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒, 𝑆𝑜𝑐𝑖𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑀𝑎𝑘𝑒𝑢𝑝) 
where y is the number of points received in the CRS or the discount and f is a linear 
function of the vector of independent variables. 
I also used state-clustered standard errors.   
OLS was also used to model the number of CRS points by Series, the summary 
statistics of which are shown in Table 4. Because FEMA does not provide the points 
received by jurisdictions that have not achieved enough points to obtain a discount 
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(Class 10 communities or communities with less than 500 points), the table only shows 
communities that are Class 9 or above. 
 
 
Table 4: Summary statistics for CRS points by series 
Variable Mean Median Standard 
Deviation 
Minimum Maximum 
300 Series 334.64 329.00 151.03 54.00 702.00 
400 Series 838.50 807.00 379.85 153.00 2099.00 
500 Series 327.92 324.00 237.08 0.00 2500.00 
600 Series 111.27 71.00 98.61 0.00 365.00 
Total CRS 
Points 
1668.06 1622.00 610.49 510.00 3415.00 
 
 
It is important to note that CRS discount could also be modeled as an ordinal 
categorical variable as it is impossible for a jurisdiction to achieve a discount other than 
0%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40% or 45%, meaning it is not technically a 
continuous, unbounded variable. Treating it as an ordinal variable would mean using an 
ordered logit model as opposed to an OLS model. I ran the analysis treating it as such 
and received similar results to the OLS model and so for ease of interpretation, opted to 
treat it as a continuous variable. 
The Four Theories: Research Hypotheses 
In this section, I introduce the key independent variables that will be included in the 
models based on the four theoretical perspectives. I discuss the variables, their sources 
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and their summary statistics. To recap, to conduct my analysis, I modeled a community’s 
participation in the CRS using four theories: rational disaster planning; social 
vulnerability, environmental justice and intersectionality. I modeled whether the 
community was in the CRS using logistic regression models and the total number of 
points the community achieved and the discount a household or business would receive 
if it were located in the SFHA using multiple linear regressions.  
Rational Disaster Planning 
The rational planning model I have developed is based on rational planning theory 
and, its extension, rational disaster management. It supposes that a rational approach to 
evaluating the CRS would focus on the physical vulnerability, hazard exposure and 
community capacity of each jurisdiction. In deciding whether to join the CRS and what 
level of resources to put into its efforts to achieve a certain class rating, each jurisdiction 
would consider how exposed they are to flooding hazards and their past experiences with 
flooding hazards. Jurisdictions would be limited by the availability of human and 
financial resources and would likely be influenced by their residents’ level of 
involvement in the CRS’s parent program, the NFIP. Additionally, their class rating is 
likely to be higher the longer that the jurisdiction has been in the CRS. 
𝐥𝐧 (
𝒑
𝟏 − 𝒑
) = 𝜷𝟎 + 𝜷𝟏(% 𝑳𝒂𝒏𝒅 𝒊𝒏 𝟏𝟎𝟎 𝒚𝒆𝒂𝒓 𝑭𝑷) + 𝜷𝟐 𝐥𝐧(𝑻𝒐𝒕𝒂𝒍 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏)
+ 𝜷𝟑(𝑵𝑭𝑰𝑷 𝒑𝒐𝒍𝒊𝒄𝒊𝒆𝒔 𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂)
+ 𝜷𝟒(% 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝟐𝟓 + 𝒘𝒊𝒕𝒉 𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝒂 𝑩𝒂𝒄𝒉𝒆𝒍𝒐𝒓
′𝒔)
+ 𝜷𝟓(𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂 𝒊𝒏𝒄𝒐𝒎𝒆) +  𝜷𝟔(𝒄𝒐𝒎𝒑𝒓𝒆𝒉𝒆𝒏𝒔𝒊𝒗𝒆 𝒑𝒍𝒂𝒏)   
where p represents the probability of the jurisdiction participating in the CRS. 
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Hypothesis 1. The higher the level of hazard exposure in the jurisdiction, the more likely 
that the jurisdiction is a member of the CRS. 
a. β1>0 
The above statement, β1>0, is the alternative hypothesis based on the theoretical 
assumptions that higher the level of hazard exposure (percentage land in the 100-year 
floodplain) the more likely that the jurisdiction is a member of the CRS. It indicates that 
the coefficient of percentage of land in the 100-year floodplain is positive and hence an 
increase in the percentage of land in the floodplain would result in an increase in the log 
odds (likelihood) of the jurisdiction participating in the program. 
Hypothesis 2. The higher the levels of financial and human resources available to the 
jurisdiction, the more likely that the jurisdiction is a member of the CRS. 
a. β2>0 
b. β3>0 
c. β4>0 
d. β5>0 
e. β6>0 
Again, these equations represent that the alternative hypotheses based on the 
rational disaster management theory. The coefficients for the variables related to 
financial and human resources are hypothesized to be positive i.e. more resources 
available to the jurisdiction resulting in an increased likelihood of participating in the 
CRS. 
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𝑪𝑹𝑺 𝑷𝒐𝒊𝒏𝒕𝒔 𝒐𝒓 𝒅𝒊𝒔𝒄𝒐𝒖𝒏𝒕
= 𝜷𝟎 + 𝜷𝟏(% 𝑳𝒂𝒏𝒅 𝒊𝒏 𝟏𝟎𝟎 𝒚𝒆𝒂𝒓 𝑭𝑷) +  𝜷𝟐 𝐥𝐧(𝑻𝒐𝒕𝒂𝒍 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏)
+  𝜷𝟑(𝑵𝑭𝑰𝑷 𝒑𝒐𝒍𝒊𝒄𝒊𝒆𝒔 𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂) +  𝜷𝟒(𝒀𝒆𝒂𝒓𝒔 𝒊𝒏 𝑪𝑹𝑺)
+  𝜷𝟓(% 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝟐𝟓 + 𝒘𝒊𝒕𝒉 𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝒂 𝑩𝒂𝒄𝒉𝒆𝒍𝒐𝒓
′𝒔)
+  𝜷𝟔(𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂 𝒊𝒏𝒄𝒐𝒎𝒆)  +  𝜷𝟕(𝒄𝒐𝒎𝒑𝒓𝒆𝒉𝒆𝒏𝒔𝒊𝒗𝒆 𝒑𝒍𝒂𝒏)   
Hypothesis 3. The higher the level of hazard exposure in the jurisdiction, the higher the 
CRS points and discount it achieves. 
a. β1>0 
This alternative hypothesis states that the coefficient of the hazard exposure variable 
is positive i.e. the expectation is that the higher the percentage of land in the 100-year 
floodplain, the higher the CRS points and discount achieved. 
Hypothesis 4. The higher the levels of financial and human resources available to the 
jurisdiction, the higher the CRS points and discount it achieves. 
a. β2>0 
b. β3>0 
c. β4>0 
d. β5>0 
e. β6>0 
f. β7>0 
As with hazard exposure, financial and human resource variables are hypothesized 
to have positive coefficients, meaning the higher the level of resources available to the 
jurisdiction, the higher the number of points and the higher the discount. 
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Social Vulnerability 
Under the social vulnerability model, I assume that participation and level of class 
achieved in the CRS are a function of the same factors as the rational planning model 
and additionally a function of the class, race and gender makeup of the community. 
More specifically, a jurisdiction’s decision to participate in the CRS and invest resources 
into achieving higher class ratings is influenced by the proportions of low income 
people, people of color and women in the jurisdiction as these populations, under social 
vulnerability theory, are associated with lower capacities to prepare for, respond to and 
recover from disasters. 
𝐥𝐧 (
𝒑
𝟏 − 𝒑
) = 𝜷𝟎 + 𝜷𝟏(% 𝑳𝒂𝒏𝒅 𝒊𝒏 𝟏𝟎𝟎 𝒚𝒆𝒂𝒓 𝑭𝑷) +  𝜷𝟐 𝐥𝐧(𝑻𝒐𝒕𝒂𝒍 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏)
+  𝜷𝟑(𝑵𝑭𝑰𝑷 𝒑𝒐𝒍𝒊𝒄𝒊𝒆𝒔 𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂)
+  𝜷𝟒(% 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝟐𝟓 + 𝒘𝒊𝒕𝒉 𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝒂 𝑩𝒂𝒄𝒉𝒆𝒍𝒐𝒓
′𝒔)
+  𝜷𝟓(𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂 𝒊𝒏𝒄𝒐𝒎𝒆) + 𝜷𝟔(𝒄𝒐𝒎𝒑𝒓𝒆𝒉𝒆𝒏𝒔𝒊𝒗𝒆 𝒑𝒍𝒂𝒏) + 𝜷𝟕(% 𝑷𝑶𝑪) 
+  𝜷𝟖(%𝑭𝑯𝑯)  + 𝜷𝟗(% 𝒊𝒏 𝒑𝒐𝒗𝒆𝒓𝒕𝒚)  
where p represents the probability of the jurisdiction participating in the CRS. 
Hypothesis 5. The higher the percentage of people of color, female-headed households 
and families living in poverty in the jurisdiction, the less likely that the 
jurisdiction is a member of the CRS. 
a. β7<0 
b. β8<0 
c. β9<0 
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In contrast to the hazard exposure and financial and human resource variables, the 
social vulnerability variables are hypothesized to have negative coefficients meaning 
that the higher the percentage of each specified population group in the jurisdiction, the 
lower the likelihood of CRS participation. 
𝑪𝑹𝑺 𝑷𝒐𝒊𝒏𝒕𝒔 𝒐𝒓 𝒅𝒊𝒔𝒄𝒐𝒖𝒏𝒕
= 𝜷𝟎 + 𝜷𝟏(% 𝑳𝒂𝒏𝒅 𝒊𝒏 𝟏𝟎𝟎 𝒚𝒆𝒂𝒓 𝑭𝑷) +  𝜷𝟐 𝐥𝐧(𝑻𝒐𝒕𝒂𝒍 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏)
+ 𝜷𝟑(𝑵𝑭𝑰𝑷 𝒑𝒐𝒍𝒊𝒄𝒊𝒆𝒔 𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂) +  𝜷𝟒(𝒀𝒆𝒂𝒓𝒔 𝒊𝒏 𝑪𝑹𝑺)
+ 𝜷𝟓(% 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝟐𝟓 + 𝒘𝒊𝒕𝒉 𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝒂 𝑩𝒂𝒄𝒉𝒆𝒍𝒐𝒓
′𝒔)
+ 𝜷𝟔(𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂 𝒊𝒏𝒄𝒐𝒎𝒆) + 𝜷𝟕(𝒄𝒐𝒎𝒑𝒓𝒆𝒉𝒆𝒏𝒔𝒊𝒗𝒆 𝒑𝒍𝒂𝒏)  +  𝜷𝟖(% 𝑷𝑶𝑪)  
+ 𝜷𝟗(%𝑭𝑯𝑯)  + 𝜷𝟏𝟎(% 𝒊𝒏 𝒑𝒐𝒗𝒆𝒓𝒕𝒚)  
Hypothesis 6. The higher the percentage of people of color, female-headed households 
and families living in poverty in the jurisdiction, the lower the CRS points 
and discount it achieves. 
a. β8<0  
b. β9<0 
c. β10<0 
Again, these alternative hypotheses state that the coefficients of the social 
vulnerability variables are expected to be negative meaning that higher levels of the 
population groups specified results in lower points and discounts. 
Environmental Justice 
The environmental justice model I developed supposes that participation and class 
achieved in the CRS are related to the same factors as the rational planning model. It 
also supposes CRS participation is affected by the class and race makeup of the 
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community’s floodplain. The key differences between the social vulnerability model and 
the environmental justice model are that 1) the environmental justice model does not 
consider gender as environmental justice is often critiqued for only focusing on race and 
class, and 2) the environmental justice model assumes that decision makers, such as 
government officials and planners, would be less inclined to spend resources on joining 
and achieving high class ratings in the CRS if the communities at risk are those that are 
people of color, poor communities and women (acts of omission) or at least more 
inclined to spend resources on the CRS if communities at risk are dominated by non-
Hispanic white, rich men (acts of commission). 
𝐥𝐧 (
𝒑
𝟏 − 𝒑
) = 𝜷𝟎 + 𝜷𝟏(% 𝑳𝒂𝒏𝒅 𝒊𝒏 𝟏𝟎𝟎 𝒚𝒆𝒂𝒓 𝑭𝑷) +  𝜷𝟐 𝐥𝐧(𝑻𝒐𝒕𝒂𝒍 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏)
+  𝜷𝟑(𝑵𝑭𝑰𝑷 𝒑𝒐𝒍𝒊𝒄𝒊𝒆𝒔 𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂)
+  𝜷𝟒(% 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝟐𝟓 + 𝒘𝒊𝒕𝒉 𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝒂 𝑩𝒂𝒄𝒉𝒆𝒍𝒐𝒓
′𝒔)
+  𝜷𝟓(𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂 𝒊𝒏𝒄𝒐𝒎𝒆) + 𝜷𝟔(𝒄𝒐𝒎𝒑𝒓𝒆𝒉𝒆𝒏𝒔𝒊𝒗𝒆 𝒑𝒍𝒂𝒏) + 𝜷𝟕(% 𝒊𝒏 𝑭𝑷 𝑷𝑶𝑪) 
+  𝜷𝟖(% 𝒊𝒏 𝑭𝑷 𝒊𝒏 𝒑𝒐𝒗𝒆𝒓𝒕𝒚)  
where p represents the probability of the jurisdiction participating in the CRS. 
Hypothesis 7. The higher the percentage of people of color and families living in 
poverty in the jurisdiction’s 100-year floodplains, the less likely that the 
jurisdiction is a member of the CRS. 
a. β7<0 
b. β8<0 
The alternative hypotheses above state that the environmental justice variables are 
expected to have negative coefficients, meaning that the higher the percentage of the 
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specified population group living in the floodplain, the lower the log odds of the 
jurisdiction being a participant in the CRS program. 
𝑪𝑹𝑺 𝑷𝒐𝒊𝒏𝒕𝒔 𝒐𝒓 𝒅𝒊𝒔𝒄𝒐𝒖𝒏𝒕
= 𝜷𝟎 + 𝜷𝟏(% 𝑳𝒂𝒏𝒅 𝒊𝒏 𝟏𝟎𝟎 𝒚𝒆𝒂𝒓 𝑭𝑷) +  𝜷𝟐 𝐥𝐧(𝑻𝒐𝒕𝒂𝒍 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏)
+ 𝜷𝟑(𝑵𝑭𝑰𝑷 𝒑𝒐𝒍𝒊𝒄𝒊𝒆𝒔 𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂) +  𝜷𝟒(𝒀𝒆𝒂𝒓𝒔 𝒊𝒏 𝑪𝑹𝑺)
+ 𝜷𝟓(% 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝟐𝟓 + 𝒘𝒊𝒕𝒉 𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝒂 𝑩𝒂𝒄𝒉𝒆𝒍𝒐𝒓
′𝒔)
+ 𝜷𝟔(𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂 𝒊𝒏𝒄𝒐𝒎𝒆) + 𝜷𝟕(𝒄𝒐𝒎𝒑𝒓𝒆𝒉𝒆𝒏𝒔𝒊𝒗𝒆 𝒑𝒍𝒂𝒏)  +  𝜷𝟖(% 𝑷𝑶𝑪)  
+ 𝜷𝟗(%𝑭𝑯𝑯)  + 𝜷𝟏𝟎(% 𝒊𝒏 𝒑𝒐𝒗𝒆𝒓𝒕𝒚)  
Hypothesis 8. The higher the percentage of people of color and families living in 
poverty in the jurisdiction’s 100-year floodplains, the lower the CRS 
points and discount it achieves. 
a. β8<0  
b. β9<0 
c. β10<0 
These alternative hypotheses are predicting that the coefficients on the 
environmental justice variables will be negative with higher levels of the identified 
population groups living in the jurisdiction’s floodplain resulting in lower points and 
discounts. 
Intersectional Environmental Justice 
The intersectional model I developed is a tweak to the environmental justice model. 
While most quantitative studies employing an intersectional lens do so by including 
statistical interaction terms in their models (i.e. creating new variables by multiplying 
two or more main variables), I choose to take advantage into the richness of Census and 
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ACS data at the tract level (Covarrubias, 2011; Dubrow, 2008; McKane et al., 2018; 
Rouhani, 2014). Instead of calculating the percentage of people of color, families in 
poverty and female-headed households and creating cross product terms, I use finer data 
to look at the percentage of people of color living in poverty, households headed by 
females of color, female-headed households living in poverty and female of color-
headed households living in poverty. This approach moves away from the additive 
approach of the previous models (race plus class plus gender) and begins to look at the 
intersections, i.e. considering race, class and gender simultaneously (Bowleg, 2008).  
𝐥𝐧 (
𝒑
𝟏 − 𝒑
) = 𝜷𝟎 + 𝜷𝟏(% 𝑳𝒂𝒏𝒅 𝒊𝒏 𝟏𝟎𝟎 𝒚𝒆𝒂𝒓 𝑭𝑷) + 𝜷𝟐 𝐥𝐧(𝑻𝒐𝒕𝒂𝒍 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏)
+ 𝜷𝟑(𝑵𝑭𝑰𝑷 𝒑𝒐𝒍𝒊𝒄𝒊𝒆𝒔 𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂)
+ 𝜷𝟒(% 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝟐𝟓 + 𝒘𝒊𝒕𝒉 𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝒂 𝑩𝒂𝒄𝒉𝒆𝒍𝒐𝒓
′𝒔)
+ 𝜷𝟓(𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂 𝒊𝒏𝒄𝒐𝒎𝒆) + 𝜷𝟔(𝒄𝒐𝒎𝒑𝒓𝒆𝒉𝒆𝒏𝒔𝒊𝒗𝒆 𝒑𝒍𝒂𝒏)
+ 𝜷𝟕(% 𝒊𝒏 𝑭𝑷 𝑷𝑶𝑪 𝒊𝒏 𝒑𝒐𝒗𝒆𝒓𝒕𝒚) +  𝜷𝟖(% 𝒊𝒏 𝑭𝑷 𝑭𝑯𝑯 𝑷𝑶𝑪)  
+ 𝜷𝟗(% 𝒊𝒏 𝑭𝑷 𝑭𝑯𝑯 𝒊𝒏 𝒑𝒐𝒗𝒆𝒓𝒕𝒚) +  𝜷𝟏𝟎(% 𝒊𝒏 𝑭𝑷 𝑭𝑯𝑯 𝑷𝑶𝑪 𝒊𝒏 𝒑𝒐𝒗𝒆𝒓𝒕𝒚)  
Hypothesis 9. The higher the percentage of people of color living in poverty, female of 
color-headed households, female-headed families living in poverty and 
female of color-headed households living in poverty in the jurisdiction’s 
100-year floodplains, the less likely that the jurisdiction is a member of 
the CRS. 
a. β7<0 
b. β8<0  
c. β9<0 
d. β10<0 
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Like the social vulnerability and environmental justice variables, the coefficients of 
the intersectional environmental justice variables are, in the alternative hypotheses 
presented, predicted to be negative with higher levels of the relevant population groups 
in the floodplain being associated with lower likelihoods of CRS participation. 
𝑪𝑹𝑺 𝑷𝒐𝒊𝒏𝒕𝒔 𝒐𝒓 𝒅𝒊𝒔𝒄𝒐𝒖𝒏𝒕
= 𝜷𝟎 + 𝜷𝟏(% 𝑳𝒂𝒏𝒅 𝒊𝒏 𝟏𝟎𝟎 𝒚𝒆𝒂𝒓 𝑭𝑷) + 𝜷𝟐 𝐥𝐧(𝑻𝒐𝒕𝒂𝒍 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏)
+  𝜷𝟑(𝑵𝑭𝑰𝑷 𝒑𝒐𝒍𝒊𝒄𝒊𝒆𝒔 𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂) + 𝜷𝟒(𝒀𝒆𝒂𝒓𝒔 𝒊𝒏 𝑪𝑹𝑺)
+  𝜷𝟓(% 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝟐𝟓 + 𝒘𝒊𝒕𝒉 𝒂𝒕 𝒍𝒆𝒂𝒔𝒕 𝒂 𝑩𝒂𝒄𝒉𝒆𝒍𝒐𝒓
′𝒔)
+  𝜷𝟔(𝒑𝒆𝒓 𝒄𝒂𝒑𝒊𝒕𝒂 𝒊𝒏𝒄𝒐𝒎𝒆) + 𝜷𝟕(𝒄𝒐𝒎𝒑𝒓𝒆𝒉𝒆𝒏𝒔𝒊𝒗𝒆 𝒑𝒍𝒂𝒏)  
+  𝜷𝟖(% 𝒊𝒏 𝑭𝑷 𝑷𝑶𝑪 𝒊𝒏 𝒑𝒐𝒗𝒆𝒓𝒕𝒚) + 𝜷𝟗(% 𝒊𝒏 𝑭𝑷 𝑭𝑯𝑯 𝑷𝑶𝑪)  
+  𝜷𝟏𝟎(% 𝒊𝒏 𝑭𝑷 𝑭𝑯𝑯 𝒊𝒏 𝒑𝒐𝒗𝒆𝒓𝒕𝒚) + 𝜷𝟏𝟏(% 𝒊𝒏 𝑭𝑷 𝑭𝑯𝑯 𝑷𝑶𝑪 𝒊𝒏 𝒑𝒐𝒗𝒆𝒓𝒕𝒚)  
Hypothesis 10. The higher the percentage of people of color living in poverty, female of 
color-headed households, female-headed families living in poverty and 
female of color-headed households living in poverty in the jurisdiction’s 
100-year floodplains, the lower the CRS points and discount it achieves. 
a. β8<0  
b. β9<0 
c. β10<0 
d. β11<0 
The statements above show that the alternative hypothesis predicts that the 
coefficients of the intersectional environmental justice variables are, again, negative, 
with higher levels of the identified population groups residing in the floodplain of the 
jurisdictions resulting in lower points and discounts achieved by the jurisdiction. 
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Independent Variables  
This section discusses the independent variables more fully. It identifies the sources 
and shows their descriptive statistics. 
Community Capacity 
A community cannot devote more resources to the CRS than it has available. 
Ideally, community capacity would be measured by municipal budget, the number of 
jurisdictional planners available for hazard mitigation duties and/or some measure of the 
jurisdiction’s prioritization of hazard mitigation. While these questions were included in 
the Adoption project’s survey of planners in the 1,173 jurisdictions, not all respondents 
answered them. Using them for community capacity would have reduced the sample size 
by more than half. Instead, I used the natural log of the jurisdiction’s total population, its 
per capita income and the percentage of persons over the age of 25 that have a 
bachelor’s degree or higher. Larger populations are often indicative of larger planning 
departments and hopefully the dedication of greater resources to hazard mitigation. Per 
capita income gives us a sense of the tax base of a jurisdiction and, by extension, its 
budget, i.e. the larger the per capita income, the greater the amount of resources that can 
be dedicated to hazard mitigation planning. The higher educated the population, the 
greater the human resources of the jurisdiction. Having a comprehensive plan is also an 
indicator of a jurisdiction’s propensity for planning. This binary variable was obtained 
from the Adoption project’s survey. 
Per capita income, education level, total population and the presence of a 
comprehensive plan should be positively correlated with CRS participation and the 
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number of CRS points amassed by the jurisdiction. The summary statistics for each of 
the community capacity variables is shown in Table 5. As seen, on average jurisdictions 
had an income of just over $32,000. The percentage of persons over the age of 25 with at 
least a bachelor’s degree ranged from as low as 2.41% to as high as 87.01% with a mean 
value of 31.25%. The mean population of all jurisdictions in the sample was 65,932.87. 
 
 
Table 5: Community capacity variable summary statistics 
Variable Description Mean Standard 
Deviation 
Minimum Maximum 
Per capita 
income 
Per capita 
income (2015 
adjusted $) 
32,352.78 14,102.02 8,898.00 145,889.00 
% College-
educated 
Percentage of 
population over 
25 years old with 
a bachelor's 
degree or more 
31.25 16.26 2.41 87.01 
Total 
population 
Total population 65,932.87 315,318.50 2,502 8,175,133 
 
 
NFIP and CRS Participation 
One of the independent variables used is the per capita number of NFIP policies in 
each jurisdiction. It is assumed the higher the per capita NFIP policies in the jurisdiction, 
the more likely the jurisdiction will be to participate in the CRS and achieve higher class 
ratings. On average there were 15,370 policies per capita in each municipality from 1978 
until March 31, 2017. The NFIP participation data was obtained from FEMA’s website. 
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In the analysis of CRS points, I also consider the number of years since the 
jurisdiction first joined the CRS. I assume that the longer the community has been in the 
CRS, the more likely it is to make additional efforts to amass more points through the 
implementation of flood mitigation measures.  
Hazard Exposure 
Like flood experience, it is assumed that the more vulnerable a community is to 
flooding, the more likely they will be to participate in the CRS. As a proxy for hazard 
exposure, this study uses the percentage of land in the floodplain. As part of the National 
Flood Insurance Program (NFIP), the Federal Emergency Management Agency (FEMA) 
is constantly in the process of creating and updating flood risk maps (Figure ). This 
paper focuses on areas that experience a 1% risk of flooding each year, or the 100-year 
floodplain.  
As part of Peacock, Van Zandt & Grover’s (2012) study, floodplain data was 
obtained from FEMA’s website for the 429 relevant counties. The National Flood 
Hazard Layer (NFHL) was available for 386 counties and Q3 floodplain data was used 
for the remainder of the counties. The NFHL is the database of floodplain data that is 
used by the NFIP to calculate flood insurance rates based on which zone the structure 
being insured is in. The Q3 data is older data based on scanned paper maps of flood 
zones that has not been updated since 2005. 
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Figure 4: Floodplain inventory 
 
 
The 100-year floodplains are classified in the FEMA shapefiles as Zone A, Zone 
AO, Zone AH, Zones A1-A30, Zone AE, Zone A99, Zone AR, Zone AR/AE, Zone 
AR/AO, Zone AR/A1-A30, Zone AR/A, Zone V, Zone VE, and Zones V1-V30. The 
500-year floodplains are classified as Zone B or Zone X (shaded). Areas that are outside 
of both floodplains are classified as Zone C or Zone X (unshaded) (FEMA, 2016).  
The shapefiles of the census geographies and the floodplains were projected in 
QGIS using the EPSG:2163 projection, which is an equal area projection that is best 
suited for working with large east to west areas of the United States. Bodies of water 
were subtracted from the floodplains, to eliminate areas where people could not 
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reasonably live, and the floodplains were reclassified from the zones detailed previously 
into 100-year floodplains, 500-year floodplains and areas outside of the floodplain. 
Floodplain maps were then intersected with shapefiles of blocks, place, county 
subdivisions and counties using the software R and QGIS to identify the percentage of 
land in each division that was located in the 100-year and 500-year floodplains. This was 
then exported into large tables that detailed the amount of land at risk in each block, 
borough, city, town, village, county subdivision and county in the sample. I used this 
data to determine the percentage of land at risk for this project. 
Demographic and Socioeconomic Variables 
The variables that this study is most interested in are variables related to the 
demographic and socioeconomic makeup of communities, more specifically variables 
related to race, ethnicity, gender and class. I used the US Census website to download 
the data on the race, ethnicity and household structure of the sample at the block level. 
While data on race, ethnicity and gender are available from the US Census at the block 
level, income and poverty data is only available from the American Community Survey 
at the block group level. Data on the intersections of race, ethnicity, gender and poverty, 
e.g. female-headed households in poverty, are only available consistently at the tract 
level. For consistency, I downloaded the data on families in poverty at the tract level. I 
assumed that each block within each tract had the same poverty makeup and assigned 
each block its parent block group’s income and poverty data. The summary statistics for 
each of the variables is listed in Table 7. A person of color is defined as a person who is 
not non-Hispanic white, i.e. who is Hispanic, Black, Asian etc.  
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In order to conduct my environmental justice analysis, I had to calculate the 
percentage of each of these groups within the 100-year floodplain. I used the block- and 
tract-level data and assumed that the population was distributed evenly throughout each 
census geography with the same demographic and socioeconomic makeup as the parent 
geography. For example, let us suppose that Block XYZ is home to 100 people, 10 of 
whom are people of color and 90 of whom are non-Hispanic white, and 20% of the block 
was located in the 100-year floodplain. Under my assumptions, 20% of the 10 people of 
color, reside in the 100-year floodplain, i.e. 2 people of color. 20% of the 90 non-
Hispanic white people also reside there, i.e. 18 non-Hispanic white people. Block XYZ’s 
100-year floodplain is home to 20 people total (18 non-Hispanic white and 2 people of 
color or 20% of the 100 people in Block XYZ).  
Table 6 shows the abbreviations that will be used for each of the social 
vulnerability, environmental justice and intersectional environmental justice variables. 
Since all of the variables are percentages, for clarity, the table also specifies the universe 
that is being considered (the denominator of the fraction that the percentage is based on). 
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Table 6: Socioeconomic and demographic variables descriptions 
Variable Description Universe 
% POC % people of color Total population 
% FHH % single female-headed 
households 
Total households 
% in poverty % families in poverty Total families for whom 
poverty status is determined 
% POC FHH % single female of color-
headed household 
Total households 
% FHH in poverty % single female-headed 
families in poverty 
Total families for whom 
poverty status is determined 
% POC in poverty % families in poverty with 
householder of color 
Total families for whom 
poverty status is determined 
% POC FHH in 
poverty 
% families that are in 
poverty, and headed by a 
single female of color 
Total families for whom 
poverty status is determined 
% POC in 100-year 
FP 
% people in the 100-year 
floodplain that are people of 
color 
Total estimated families in 100-
year floodplain for whom 
poverty status is determined 
% in poverty in 
100-year FP 
% families in the 100-year 
floodplain that are living in 
poverty 
Total estimated families in 100-
year floodplain for whom 
poverty status is determined 
% POC FHH in 100-
year FP 
% households in the 100-year 
floodplain that are headed by 
a single female of color 
Total estimated households in 
100-year floodplain 
% FHH in poverty 
in 100-year FP 
% families in the 100-year 
floodplain that are in 
poverty, and headed by a 
single female 
Total estimated families in 100-
year floodplain for whom 
poverty status is determined 
% POC in poverty 
in 100-year FP 
% families in the 100-year 
floodplain that are in 
poverty, with a householder 
of color 
Total estimated families in 100-
year floodplain for whom 
poverty status is determined 
% POC FHH in 
poverty in 100-
year FP 
% families in the 100-year 
floodplain that are in 
poverty, and headed by a 
single female of color 
Total estimated families in 100-
year floodplain for whom 
poverty status is determined 
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Table 7 shows the descriptive statistics for the social vulnerability, environmental 
justice and intersectional environmental justice variables for jurisdictions in the CRS. 
With the exceptions of the percentage of people of color in the jurisdiction, the 
percentage of single female-headed households in the jurisdiction and % people in the 
100-year floodplain that are people of color (whose minimums were 2.51%, 1.44% and 
2.40% respectively) the minimum of all the socioeconomic and demographic variables 
for jurisdictions in the sample was 0%. The maximum values for social vulnerability, 
environmental justice and intersectional environmental justice variables ranged from as 
low as 32.28% in the case of female-headed households in the jurisdiction to 97.23% 
showing that at least one jurisdiction’s 100-year floodplain was almost completely 
occupied by people of color. The mean percentage of people of color in the jurisdiction 
and the floodplain were similar at 32.95% and 28.68% respectively. The mean 
percentage of families in poverty in the jurisdiction and the 100-year floodplain were 
also similar with values of 10.96% and 10.40% respectively. The values for the 
intersectional environmental justice variables were, on average, lower than those of the 
social vulnerability and environmental justice variables. This is unsurprising as the 
intersectional environmental justice variables are drilling down to more specific 
subsections of the population. On average, of the families residing in the sample 
jurisdictions’ 100-year floodplains, 5.40% were headed by a female of color, 4.84% 
were female-headed families living in poverty, 5.67% had a householder of color and 
were living in poverty and 3.08% were families in poverty headed by females of color. 
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Table 7: Socioeconomic and demographic variables descriptive statistics 
Variable Mean Median Standard 
Deviation 
Minimum Maximum 
% POC 32.95 27.41 21.09 2.51 97.38 
% FHH 13.21 12.78 5.00 1.44 32.28 
% in poverty 10.96 10.03 6.61 0.00 42.03 
% POC in 100-
year FP 
28.68 22.66 22.07 2.40 97.23 
% in poverty in 
100-year FP 
10.40 8.93 6.67 0.00 52.78 
% POC FHH in 
100-year FP 
5.40 3.00 6.18 0.00 33.89 
% FHH in 
poverty in 100-
year FP 
4.84 3.66 4.39 0.00 38.07 
% POC in 
poverty in 100-
year FP 
5.67 3.54 6.15 0.00 50.29 
% POC FHH in 
poverty in 100-
year FP 
3.08 1.50 4.22 0.00 37.83 
 
 
This chapter detailed the research methodology: study area, units of analysis, 
research hypotheses, data and data sources. The next chapter presents the results of the 
analysis. 
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5. RESULTS 
 
This chapter presents the results of the analysis that was laid out in the previous 
chapter. Models based on four different dependent variables will be presented: 
Community Rating System (CRS) participation, CRS discount, total CRS points and 
CRS points by series type. Each of the dependent variables will be modeled using the 
four theories introduced in the literature review chapter and revisited in the background 
and methodology chapters: rational disaster management, social vulnerability, 
environmental justice and intersectional environmental justice.  
The tables presented for each of these models will indicate the estimated coefficient 
for each of the independent variables and the associated t-statistic (or odds ratio, in the 
case of the participation logit models) in parentheses below the coefficient. The symbols 
+
, * and ** next to the coefficients indicate that the coefficient is significant at the 10%, 
5% and 1% levels respectively. In general, the significance tests are conducted based on 
one-tailed tests since most of the theoretical models suggests directionality to each of the 
coefficients. For example, in the rational planning models the disaster management 
variables related to the percent of a jurisdiction’s area in the 100-year floodplain and 
capacity measures (per-capita income, natural log of population, number of NFIP 
policies, population over 25 with a bachelor’s degree or greater and having a 
comprehensive plan) are all anticipated to have positive effects on participation, 
discounts, and CRS points. Similarly, the socio-economic and demographic variables for 
poverty, people of color, female-headed households, etc. are anticipated to have negative 
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effects in subsequent social vulnerability, environmental justice and intersectional 
environmental justice models, we are testing based on the expectation of negative 
coefficients. If, however, the variable is significant, given a two-tailed test but in an 
unanticipated direction, it will, of course be addressed.  
The first model presented in each table is that rational disaster management model 
which includes variables related to hazard exposure, human and financial resources and 
NFIP and CRS participation. The next three models, the social vulnerability model, 
environmental justice model and intersectional environmental justice model include the 
rational disaster management variables as well as socio-economic and demographic 
variables unique to each of the theories. The tables also present the sample size, N, used 
in the analysis, the pseudo R2 in the case of the logit models for CRS participation, the 
adjusted R2 value in the case of the Ordinary Least Squares (OLS) models and the 
Akaike information criterion (AIC). The pseudo R2 value attempts to attempts to 
estimate goodness-of-fit akin to ordinary least squares’ R2. The adjusted R2 is a modified 
R2 that is adjusted for the number of predictors in the model. Both of these types of R2 
values range from 0 to 1 with a higher value indicating a better fit. The AIC is an 
estimator of the relative quality of statistical models for a given set of data with smaller 
AIC’s indicating better quality. 
CRS Participation Models 
The results for the four theoretical models predicting CRS participation are shown 
in Table 8.  All of the models are statistically significant. The parameter estimates and 
corresponding odds-ratios are included in the parentheses statistics show that across the 
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four models, all of the variables that might be best associated with rational planning 
theory are statically significant and in the direction expected. The exception is per capita 
income, which has a negative and significant (two-tailed, at the .05 level) effect on 
participation in CRS. This is, of course, and suggests that communities with higher per-
capita income levels have a lower probability of participating in the CRS which is quite 
inconsistent with the positive effect of percent of population over 25 with a bachelor’s 
degree or greater’s positive effect3. Nevertheless, the key variable that is of most interest 
for the rational planning model is the hazard exposure variable or the percentage of land 
in the floodplain. This variable has an estimated coefficient of 0.052 in the rational 
planning model and is significant at the 1% level. It suggests that the log-odds increase 
by .052 for every addition percentage point of a community’s area that is in the 100-year 
floodplain, all else being the same. The value of this coefficient varies very little across 
all four theoretical models, ranging from 0.051 to 0.053. 
When examining the remaining models, it should be noted that none of the 
additional socioeconomic and demographic variables that are associated with either the 
social vulnerability, environmental justice or intersectional environmental justice 
theories are significant. The pseudo R2 valued vary a bit across the four theoretical 
models, taking on the lowest value of 0.2703 and the highest value of 0.2762; but there 
                                                 
 
3 It should be noted that this finding is not only inconsistent with a rational planning perspectives 
(i.e., if a community has the resources, they would be expected to invest them in mitigation, but also 
inconsistent with a general social vulnerability and even an environmental justice perspective that it 
suggests that low-income communities have higher probabilities of participation in CRS than do upper 
income jurisdictions. 
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are also varying numbers of variables which impacts the degrees of freedom and hence 
these measures. Interestingly, the Akaike information criterion (AIC) also varies little 
ranging from 852.17 to 855.57, suggesting a slight better fit for the social vulnerability 
model, but the difference is quite small.  
Clearly, with respect to participation in the CRS, the rational planning model 
appears to do the best. However, the surprising negative effect for per-capita income 
does raise a significant question for future research. Nevertheless, it is clear, from these 
findings that social vulnerability, environmental justice and intersectionality derived 
measures add little to our understanding of factors shaping jurisdictional participation in 
the CRS.  
 
 
Table 8: Parameter estimates for CRS participation for the four theoretical models 
Table 8 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
     
% land in 
100-year FP 
0.052** 
(1.05) 
0.053** 
(1.05) 
0.051** 
(1.05) 
0.052** 
(1.05) 
Natural log of 
total 
population 
0.395** 
(1.49) 
0.368** 
(1.44) 
0.387** 
(1.47) 
0.413** 
(1.51) 
Number of 
NFIP policies 
(000s) 
0.036+ 
(1.03) 
0.042+ 
(1.04) 
0.038+ 
(1.03) 
0.038+ 
(1.03) 
Per capita 
income (000s) 
-0.037 
(0.96) 
-0.035 
(0.97) 
-0.034 
(0.97) 
-0.035 
(0.97) 
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Table 8 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% 25+ pop 
with at least a 
BA 
0.035** 
(1.04) 
0.040** 
(1.04) 
0.036** 
(1.03) 
0.037** 
(1.03) 
Jurisdiction 
has a comp 
plan? 
1.289* 
(3.63) 
1.327* 
(3.77) 
1.318* 
(3.73) 
1.292* 
(3.64) 
% POC pop  
 
-0.005 
(1.00) 
 
 
 
 
% FHH 
families 
 
 
0.083 
(1.08) 
 
 
 
 
% families in 
poverty 
 
 
-0.026 
(0.97) 
 
 
 
 
% pop in 100-
year FP POC 
 
 
 
 
0.001 
(0.01) 
 
 
% families in 
100-year FP 
in poverty 
 
 
 
 
0.010 
(0.02) 
 
 
% families in 
100-year FP 
that are FHH 
and POC 
householder 
 
 
 
 
 
 
0.024 
(1.02) 
% families in 
100-year FP 
that are FHH 
and in poverty  
 
 
 
 
 
 
0.056 
(1.06) 
% families in 
100-year FP 
in poverty and 
POC 
householder 
 
 
 
 
 
 
-0.076 
(0.93) 
% families in 
100-year FP 
in poverty and 
POC FHH  
 
 
 
 
 
 
0.056 
(1.06) 
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Table 8 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
Constant -7.251** 
(0.00) 
-7.968** 
(0.00) 
-7.449** 
(0.00) 
-7.755** 
(0.00) 
N 994 994 994 994 
Pseudo R2 0.2703 0.2757 0.2708 0.2762 
AIC 852.17 852.03 855.57 853.43 
Odds ratios in parentheses (baseline odds for Constant estimates) 
one-tailed tests: + p < 0.10, * p < 0.05, ** p < 0.01 
 
 
CRS Discount Models 
The results for the four statistical models assessing the four theoretical perspectives 
predicting the CRS discount rates (percentage points) are shown in Table 9. These 
models where all estimated using OLS.  All the models are again statically significant, 
with the adjusted R2 values range from 0.1596 to 0.1723 and the AIC values range from 
1710.60 to 1715.79. It should be noted that the n’s for these models is significantly 
reduced, because these models only include the communities that are in the CRS 
program. The parameter estimates and corresponding t-statistics, in parentheses, show 
that across the four models, the variables associated with the rational planning 
perspective are again statistically significant across all models with the exceptions of per 
capita income and the education variable. In other words, these per-capita income and 
education do not seem to have relevance for the discounts levels achieved by 
communities. In the rational planning model, the coefficient for the percentage of land in 
the 100-year floodplain is 0.066, this suggest that for every 1 percentage point increase 
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in area falling into the floodplain, a jurisdiction’s discount increases by 0.07 percentage 
points.  The coefficient ranges from 0.0566% to 0.066% across all four theoretical 
models. Interestingly, the longer a jurisdiction is in the CRS, the more likely the 
discounts raise, implying that communities to increase their mitigation activities the 
longer they participate in the program. The coefficients are significant across models, 
suggesting that the discounts increase between .078 to .097 percentage points per year. It 
is interesting as well that per-capita income, population over 25 with a bachelor’s degree 
or greater are not significant in any of the models. Indeed, only the natural log of 
population, years in CRS and number of policies are significant, along with percentage 
of area in a floodplain, of course, and these findings are consistent across theoretical 
models. 
When examining the social vulnerability and environmental justice models, none of 
the relevant specific socioeconomic and demographic variables included in the social 
vulnerability or environmental justice models are significant. Implying that these factors 
are of no relevance. However, in the intersectional environmental justice model, the 
percentage of families in the 100-year floodplain that are headed by a single female of 
color is significant. Specifically, for each additional percentage point of this family types 
composition of household in the flood plain, the discount received on flood insurance 
through the CRS is reduced by 0.108 percentage points.  For the average jurisdiction this 
amounts to only a .296 percentage point reduction in their discount, however for the 
community with the highest concentration of female-headed households of color, their 
loss would be nearly 4 percentage points. Given that the average discount rate of only 
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13.8 percentage points, a loss of 4 percentage points is substantial. Even more 
significantly, this finding suggests that less effort is expended by jurisdictions to achieve 
higher discount rates when the percentage of their floodplain population is more and 
more made up of these kinds of households. This is the first evidence that something 
above the rational planning perspective may be operating that could be systematically 
and negatively impacting these highly vulnerable populations who are in very hazardous 
locations.  Interestingly, however, it is not just the relative size of this particular 
population in the community that may be adversely resulting in the community failing to 
address mitigation issues and hence increase their discounts, but rather it is the relative 
size of this population actually located in the floodplain itself, and hence highly 
vulnerable.  
 
 
Table 9: Parameter estimates for CRS discount for the four theoretical models 
Table 9 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% land in 
100-year FP 
0.066** 
(3.65) 
0.056** 
(2.89) 
0.065** 
(3.61) 
0.066** 
(3.49) 
Natural log of 
total 
population 
1.074* 
(2.16) 
1.219* 
(2.01) 
1.156* 
(2.28) 
1.163* 
(2.15) 
Number of 
NFIP policies 
(000s) 
0.025+ 
(1.57) 
0.020+ 
(1.42) 
0.025+ 
(1.61) 
0.026+ 
(1.65) 
Years in CRS 0.097* 
(1.85) 
0.078+ 
(1.67) 
0.087* 
(1.74) 
0.086+ 
(1.66) 
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Table 9 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
Per capita 
income (000s) 
0.033 
(0.60) 
0.018 
(0.35) 
0.031 
(0.62) 
0.029 
(0.55) 
% 25+ pop 
with at least a 
BA 
0.028 
(0.69) 
0.018 
(0.43) 
0.045 
(1.11) 
0.038 
(1.13) 
Jurisdiction 
has a comp 
plan? 
3.173+ 
(1.53) 
2.908+ 
(1.60) 
3.396* 
(1.91) 
3.297* 
(1.96) 
% POC pop  
 
-0.005 
(-0.10) 
 
 
 
 
% FHH 
families 
 
 
-0.272 
(-1.32) 
 
 
 
 
% families in 
poverty 
 
 
0.118 
(1.34) 
 
 
 
 
% pop in 100-
year FP POC 
 
 
 
 
-0.022 
(-1.33) 
 
 
% families in 
100-year FP 
in poverty 
 
 
 
 
0.079 
(0.73) 
 
 
% families in 
100-year FP 
that are FHH 
and POC 
householder 
 
 
 
 
 
 
-0.108+ 
(-1.38) 
% families in 
100-year FP 
that are FHH 
and in poverty  
 
 
 
 
 
 
0.255 
(1.16) 
% families in 
100-year FP 
in poverty and 
POC 
householder 
 
 
 
 
 
 
-0.067 
(-0.29) 
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Table 9 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% families in 
100-year FP 
in poverty and 
POC FHH  
 
 
 
 
 
 
-0.035 
(-0.11) 
Constant -6.512 
(-1.02) 
-3.755 
(-0.48) 
-8.007+ 
(-1.72) 
-7.677 
(-1.29) 
N 263 263 263 263 
Adjusted R2 0.1639 0.1723 0.1618 0.1596 
AIC 1710.60 1710.83 1713.19 1715.79 
t statistics in parentheses 
One-tailed tests: + p < 0.10, * p < 0.05, ** p < 0.01 
 
 
Total CRS Points Models 
The results for the four theoretical models predicting total CRS points achieved are 
shown in Table 10. Again all the models are statistically with adjusted R2 values ranging 
from .150 to .1637, and AICs ranging from a low of 4183.06 for the rational planning 
model to a high of 4,186.95 for the intersectional model. Focusing first on the variables 
associated with the rational planning perspective we again see that % of area in the 100-
year flood plain, the log of population, number of NFIP policies and years in the CRS 
have significant positive effects. Per-capita income and the percent of population over 25 
with a bachelor’s degree or greater have no consequence for CRS points.  For example, 
in the rational planning model additional 1% of land in the 100-year floodplain results in 
a 6.855-point increase in total CRS points, ceteris paribus. Interestingly, having a 
comprehensive plan, which suggest a community’s general commitment and 
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involvement to planning processes and has consistently had a positive effect, whether 
considering CRS participation or discount points, we now find only has the anticipated 
positive effect in the social vulnerability and environmental justice models. This suggest, 
only after controlling for the theoretically relevant socioeconomic and sociodemographic 
factors, do the general commitments to planning arise in consequence.   
Again, the social vulnerability model, that simply adds socio-economic and 
demographic characteristic of the overall community to the model, we find none of these 
factors to be significant. They have no consequence for total CRS points obtained. 
However, if the focus shifts to the composition of the population in the jurisdiction’s 
floodplain, significant results emerge. Specifically, in the environmental justice model, 
the coefficient associated with the percent of floodplain population that is of color 
(primarily African American and Hispanic) has a significant and negative effect on CRS 
points. Indeed, the coefficient of -3.194, suggest that as the percent of the floodplain 
population increases by 1 percentage points, the CRS score declines by 3.2 points. For 
the average jurisdiction included in this sample that suggest a reduction of just over 90 
points, but for many areas that have a legacy of minorities being segregated into flood 
plains, the reductions are substantial. In at least one community 97.23% of their 
floodplain population is composed of people of color, in that community the reduction is 
well over 300 points. In the case of CRS points, the intersectional model’s unique 
variables do not seem to find purchase for helping account for the total CRS points. 
With respect to total CRS points, we again find that factors associated with rational 
planning perspectives do indeed appear to be important factors driving a community to 
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invest its capital, commitment, and capacity toward achieving higher levels of points, 
particularly as their vulnerability to flooding increases, as indicated by the proportion of 
a jurisdiction’s area designated as a 100-year flood zone. However here again, as was 
seen with respect to discounts, the willingness to invest capital, commitment, and 
capacity, appears to be tempered if not discounted by who, or more specifically, what 
kinds of populations are located in the floodplain. The findings from the environmental 
justice model clearly find evidence that as the population in the floodplain becomes 
more and more dominated by people of color (Blacks and Hispanics) jurisdictions are 
not as likely to engage in the necessary activities to achieve higher CRS points, net of 
other factors.  
 
 
Table 10: Parameter estimates for CRS points for the four theoretical models 
Table 10 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% land in 
100-year FP 
6.855** 
(3.70) 
5.856** 
(2.82) 
6.753** 
(3.59) 
6.778** 
(3.43) 
Natural log of 
total 
population 
116.634* 
(2.32) 
134.257* 
(2.14) 
128.010* 
(2.49) 
128.473* 
(2.28) 
Number of 
NFIP policies 
(000s) 
3.004* 
(1.86) 
2.542* 
(1.80) 
3.031* 
(1.92) 
3.148* 
(1.98) 
Years in CRS 10.197* 
(1.82) 
8.212+ 
(1.65) 
8.848+ 
(1.67) 
8.699+ 
(1.59) 
Per capita 
income (000s) 
2.206 
(1.00) 
0.685 
(0.29) 
1.730 
(0.77) 
2.007 
(0.86) 
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Table 10 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% 25+ pop 
with at least a 
BA 
2.941 
(0.65) 
1.728 
(0.36) 
4.827 
(1.19) 
3.901 
(1.06) 
Jurisdiction 
has a comp 
plan? 
243.358 
(1.21) 
213.370 
(1.22) 
263.337+ 
(1.58) 
259.346+ 
(1.67) 
% POC pop  
 
-1.363 
(-0.24) 
 
 
 
 
% FHH 
families 
 
 
-25.317 
(-1.16) 
 
 
 
 
% families in 
poverty 
 
 
11.071 
(1.05) 
 
 
 
 
% pop in 100-
year FP POC 
 
 
 
 
-3.194* 
(-1.79) 
 
 
% families in 
100-year FP 
in poverty 
 
 
 
 
9.118 
(0.70) 
 
 
% families in 
100-year FP 
that are FHH 
and POC 
householder 
 
 
 
 
 
 
-12.347 
(-1.27) 
% families in 
100-year FP 
that are FHH 
and in poverty 
 
 
 
 
 
 
32.117 
(1.33) 
% families in 
100-year FP 
in poverty and 
POC 
householder 
 
 
 
 
 
 
-14.667 
(-0.56) 
% families in 
100-year FP 
in poverty and 
POC FHH 
 
 
 
 
 
 
3.100 
(0.09) 
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Table 10 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
Constant -484.290 
(-0.76) 
-218.070 
(-0.29) 
-639.931+ 
(-1.47) 
-630.228 
(-1.05) 
N 264 264 264 264 
Adjusted R2 0.1560 0.1637 0.1565 0.1558 
AIC 4183.06 4183.53 4184.84 4186.95 
t statistics in parentheses 
One-tailed tests: + p < 0.10, * p < 0.05, ** p < 0.01 
 
 
CRS Points by Activity Series Models 
In light of the significant results with respect to discounts and points, the analysis is 
pushed a bit further to examine factors shaping the points earned for each part of the 
CRS scoring system. As will be recalled from Chapter 3, CRS points are earned from 
undertaking specific sets of four (4) mitigation activities termed the 300, 400, 500, and 
600 series. The 300 series activities are termed Public Information activities, the 400 
series are concerned with Mapping and Regulations, the 500 series is concerned with 
actions directly addressing Flood Damage Reduction, and the 600 series focuses on 
Flood Response Planning, particularly the maintenance of public mitigation works like 
dams and levees.  While there are many sets of actions that can be undertaken in each 
series, in general, the higher the series, the greater the investments a jurisdiction must 
make, in terms of money, time and personal. activities. This extension of the analysis 
begins with the 300 series.  
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Pubic Information (300) Series 
The first and perhaps easiest series for communities to invest in is the Public 
Information (300) Series. This series rewards jurisdictions for actions such as requiring 
that real estate agents disclosing potential flood hazards to potential buyers, maintaining 
FEMA elevation certificates for new construction in SFHAs and ensuring that the public 
library and/or jurisdiction’s websites include information on flood information and flood 
protection. 
The results for the four theoretical models predicting CRS points achieved in the 
300 series are shown in Table 11. As seen previously, all of the models are statistically 
significant with adjusted R2’s ranging from .1641 for the social vulnerability model to 
.1868 for the intersectional model which also has the lowest AIC at 3158.5. The pattern 
with respect to the rational planning model are similar to those seen before, with some 
variations. The percent land in the floodplain, number of NFIP policies and years in CRS 
all have positive significant effects, and the effect are quite stable across all four 
equations. Also, as seen in the discount and total score models above, per capita income 
and percent of the population above 25 with at least a bachelor’s degree have no effects. 
Unlike in previous models, the log of population is not significant.  
Turning attention to the social vulnerability model, we can see that the overall 
composition of the jurisdiction’s population with respect to people of color, poverty and 
female-headed households has no bearing on points amassed in 300 series activities. 
Similarly, the results from the environmental justice model suggest that even if the focus 
is on only the populations in the floodplain, their percentage in poverty or of people of 
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color has no consequence for 300 series points. However, in the environmental justice 
intersectionality model, the results suggest that the higher the percentage of the 
floodplain population that is composed of households headed by a female of color that is 
at or below poverty the lower the total points for 300 series actions amassed by 
jurisdictions. Specifically, for each additional percentage point of this family type, the 
number of points received on public information activities through the CRS is reduced 
by 23.715 points. Given that the jurisdictions have flood plain populations with on 
average of 3.08% female of color-headed households in poverty, this would mean an 
average loss of nearly 73 points in just this category.  
 
 
Table 11: Parameter estimates for CRS 300 series points for the theoretical models 
Table 11 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% land in 
100-year FP 
1.159** 
(3.94) 
1.127** 
(4.54) 
1.168** 
(3.95) 
1.111** 
(3.85) 
Natural log of 
total 
population 
-0.420 
(-0.05) 
-2.203 
(-0.25) 
-2.196 
(-0.26) 
1.658 
(0.20) 
Number of 
NFIP policies 
(000s) 
1.096* 
(2.41) 
1.079* 
(2.18) 
1.097* 
(2.41) 
1.068* 
(2.20) 
Years in CRS 5.362** 
(7.56) 
5.475** 
(8.49) 
5.574** 
(7.58) 
5.449** 
(6.94) 
Per capita 
income (000s) 
-0.329 
(-0.76) 
-0.378 
(-0.73) 
-0.284 
(-0.63) 
-0.122 
(-0.29) 
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Table 11 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% 25+ pop 
with at least a 
BA 
0.733 
(0.52) 
0.504 
(0.29) 
0.219 
(0.19) 
1.032 
(0.80) 
Jurisdiction 
has a comp 
plan? 
44.873 
(1.24) 
44.273 
(1.29) 
37.824 
(1.07) 
37.774 
(1.10) 
% POC pop  
 
0.568 
(0.99) 
 
 
 
 
% FHH 
families 
 
 
-1.998 
(-0.39) 
 
 
 
 
% families in 
poverty 
 
 
-0.245 
(-0.11) 
 
 
 
 
% pop in 100-
year FP POC 
 
 
 
 
0.448 
(0.79) 
 
 
% families in 
100-year FP 
in poverty 
 
 
 
 
-2.219 
(-0.90) 
 
 
% families in 
100-year FP 
that are FHH 
and POC 
householder 
 
 
 
 
 
 
3.799 
(1.07) 
% families in 
100-year FP 
that are FHH 
and in poverty  
 
 
 
 
 
 
11.052 
(1.81) 
% families in 
100-year FP 
in poverty and 
POC 
householder 
 
 
 
 
 
 
4.739 
(0.74) 
% families in 
100-year FP 
in poverty and 
POC FHH  
 
 
 
 
 
 
-23.715* 
(-2.21) 
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Table 11 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
Constant 128.805 
(1.29) 
166.214 
(0.95) 
174.521+ 
(1.48) 
69.834 
(0.66) 
N 248 248 248 248 
Adjusted R2 0.1724 0.1641 0.1708 0.1868 
AIC 3159.00 3164.37 3161.41 3158.50 
t statistics in parentheses 
One-tailed tests: + p < 0.10, * p < 0.05, ** p < 0.01 
 
 
Mapping and Regulations (400) Series 
In order to gain points in the 400 series or Mapping and Regulations Series, 
jurisdictions must implement policies and programs that protect new development and 
undertake activities that can help reduce flooding from that development. Activities that 
are rewarded include developing floodplain maps and having higher mapping standards 
than required, preserving open space and implementing measures that ensure that new 
developments do not create an increase in runoff. In a very real sense, these are actions 
generally associated with good land use and development regulations within a 
community to promote sustainability and resilience (Berke, 1998; Berke et al., 2015; 
Godschalk et al., 1998). 
The results for the four theoretical models predicting CRS points achieved in the 
400 series are shown in Table 12. As we have seen before, all of the models are 
significant, with adjusted R2 values range from 0.1160 for the rational planning model, 
to 0.1769 for the social vulnerability model and the AIC values range from low of 
 93 
 
3612.46 which again is associated with the social vulnerability model to a high of 
3627.28 which is associated with the rational planning model. These results clearly 
suggest that the social vulnerability model is consistently the preferred model in this 
group. We again see some similarities with respect to the rational planning models 
discussed earlier, but there are also some interesting differences. First, as anticipated and 
seen before, the greater the area in a floodplain, the higher the points accumulated within 
this series. The statistically significant floodplain coefficient in the rational planning 
model suggest that a one percent point increase of land in the 100-year floodplain 
corresponds with a 1.749-point increase in the 400 series total. Also, as the population 
increases by one percent, the 400 series points increase significantly ty 65.8 points. 
However, unlike in other models, number of NFIP polices and years in CRS are not 
statistically significant. However, having a comprehensive plan is not only statistically 
significant, but also the coefficient suggests an amazing statistical effect of 367 points in 
the rational planning model and consistently above 300 in the other models. In some 
sense, perhaps these variations from other models should not be that surprising in the 
sense that the 400 series actions are the same kinds of land use and development 
regulations that should be found in communities that are engaged in fundamental 
planning activities to address growth and hazard risks. The potential consequences of 
having more NFIP policies and time in CRS are potentially dwarfed by the growth 
pressures from development itself. Unfortunately, even more interesting, and of concern, 
however are the findings with respect to the socio-economic and demographic variable 
associated with the social vulnerability, environmental justice and intersectional models.  
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In the social vulnerability model, percentage of people of color and percentage of 
female-headed households in the jurisdiction are significant and, as anticipate by this 
perspective, negative. Having one additional percent of people of color reduces the 400 
series points by 4.445 points and having one additional percent female-headed 
households reduces the 400 series points by 10.263 points. Given the average 
percentages of these populations in the typical community these effects amount to a 146-
point reduction base on people of color and a 135-point reduction for female-headed 
households. The percent of household in poverty has no bearing on the points amassed 
for the 400 series. In the environmental justice model, the percentage of people living in 
the 100-year floodplain that are people of color is statistically significant and negative. 
For every percentage point increase in the percentage of a jurisdiction’s floodplain 
population that is composed of people of color, the 400 series points will drop by 3.878 
points. Also, in the intersectional environmental justice model, the percentage of 
families in the 100-year floodplain headed by a single female of color is statistically 
significant and negative indicating that with an additional percentage point of this family 
type, the 400 series points will drop by 9.856 points.  
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Table 12: Parameter estimates for CRS 400 series points for the theoretical models 
Table 12 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% land in 
100-year FP 
1.749* 
(2.50) 
1.155+ 
(1.35) 
1.612* 
(2.17) 
1.553* 
(2.02) 
Natural log of 
total 
population 
65.785** 
(2.60) 
89.937** 
(2.81) 
76.631** 
(2.75) 
71.817* 
(2.23) 
Number of 
NFIP policies 
(000s) 
0.150 
(0.23) 
-0.023 
(-0.04) 
0.258 
(0.37) 
0.331 
(0.50) 
Years in CRS -0.420 
(-0.14) 
-2.536 
(-0.84) 
-1.917 
(-0.64) 
-1.649 
(-0.54) 
Per capita 
income (000s) 
-2.684 
(-0.87) 
-4.111 
(-1.85) 
-3.743 
(-1.47) 
-3.563 
(-1.27) 
% 25+ pop 
with at least a 
BA 
5.676 
(1.30) 
4.432 
(1.24) 
4.974 
(1.14) 
4.789 
(1.16) 
Jurisdiction 
has a comp 
plan? 
367.092** 
(4.06) 
326.513** 
(3.57) 
318.147** 
(2.95) 
312.319** 
(3.13) 
% POC pop  
 
-4.445+ 
(-1.66) 
 
 
 
 
% FHH 
families 
 
 
-10.263+ 
(-1.35) 
 
 
 
 
% families in 
poverty 
 
 
4.923 
(1.18) 
 
 
 
 
% pop in 100-
year FP POC 
 
 
 
 
-3.878** 
(-2.71) 
 
 
% families in 
100-year FP 
in poverty 
 
 
 
 
-1.295 
(-0.28) 
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Table 12 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% families in 
100-year FP 
that are FHH 
and POC 
householder 
 
 
 
 
 
 
-9.856** 
(-2.73) 
% families in 
100-year FP 
that are FHH 
and in poverty  
 
 
 
 
 
 
10.450 
(0.59) 
% families in 
100-year FP 
in poverty and 
POC 
householder 
 
 
 
 
 
 
-17.422 
(-1.07) 
% families in 
100-year FP 
in poverty and 
POC FHH  
 
 
 
 
 
 
11.111 
(0.75) 
Constant -323.989 
(-1.08) 
-163.752 
(-0.56) 
-178.475 
(-0.62) 
-183.896 
(-0.49) 
N 248 248 248 248 
Adjusted R2 0.1160 0.1769 0.1561 0.1460 
AIC 3627.28 3612.46 3617.71 3622.57 
t statistics in parentheses 
One-tailed tests: + p < 0.10, * p < 0.05, ** p < 0.01 
 
 
The findings with respect to the 400 series points are particularly interesting. First 
as noted above, the activities associated with this series are much more in line with 
typical land use and development regulations often promoted by planners to address a 
broad range of issues related to community sustainability and resiliency. As a 
consequence, with respect to the rational planning variables, we see for the first time the 
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numbers of NFIP policies and years in CRS are not significant, and yet the size of a 
community, assessed by population, areas in the flood plain, and particularly, having a 
comprehensive plan being significant predictors of 400 series points. And then, even 
more surprising, we see that general demographic characteristics for the whole 
jurisdiction – % population people of color and % population in poverty – have 
significant negative effects.  Furthermore, if attention focus more specifically on the 
population at highest risk – those residing in the floodplain – we find that again the 
higher the percentages of people of color, the lower the points in this series and, in the 
final intersectional environmental justice model, the higher the households headed by a 
female of color, we again see significant negative effects. Clearly, when focusing on 400 
series actions, those sections that are generally considered sound planning practice for 
sustainable and resilient communities, the negative consequences for communities with 
higher percentages of not just people of color and the most vulnerable of all, households 
headed by females of color, jurisdictions are failing to undertake actions to protect the 
most vulnerable from flood related risks. Indeed, these failures are most evident when 
focusing on those populations most at risk – i.e., those already located in the floodplain 
and the most socially vulnerable groups – i.e., households headed by females of color – 
jurisdictions with progressively higher percentages in floodplains are systematically fail 
to undertake policy actions to enhance the opportunities of homeowners in these areas to 
procure inexpensive flood insurance. Their vulnerability is being insured.  
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Flood Damage Reduction (500) Series 
For the 500 series points, the Flood Damage Reduction Series, all four models are 
statistically significant. To gain points in this category, jurisdictions must reduce flood 
risk to existing development. Actions rewarded include the acquisition and relocation of 
flood-prone buildings and the elevating or otherwise flood proofing structures that are 
located in the floodplain. 
Percentage of land in the 100-year floodplain, natural log of total population, years 
in the CRS and, for the first time, per capita income are significant across the four 
models. Having a comprehensive plan has a negative, and hence insignificant in one-
tailed test, effect on 500 series points. In the rational planning model, a 1% increase in 
land in the floodplain results in a 1.738-point increase in the 500 series points. This 
increase is significant at the 1% level. 
The additional social vulnerability and environmental justice variables are not 
significant. In the intersectional environmental justice model, the percentage of families 
in the 100-year floodplain that are headed by a single female of color is significant and 
each additional 1% of this family type reduces points in the flood damage reduction 
activities by 12.210 points.  This is significant at the 10% level. The adjusted R2 values 
range from 0.1691 to 0.3063 and the AIC values range from 3346.27 to 3381.50. 
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Table 13: Parameter estimates for CRS 500 series points for the theoretical models 
Table 13 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% land in 
100-year FP 
1.738** 
(3.85) 
1.928** 
(4.74) 
1.781** 
(4.49) 
2.068** 
(4.82) 
Natural log of 
total 
population 
31.694** 
(2.70) 
27.566** 
(3.20) 
33.839* 
(2.30) 
30.702* 
(2.51) 
Number of 
NFIP policies 
(000s) 
0.273 
(0.61) 
0.309 
(0.70) 
0.205 
(0.49) 
0.257 
(0.66) 
Years in CRS 6.631** 
(8.16) 
6.908** 
(8.27) 
6.500** 
(5.81) 
6.372** 
(4.94) 
Per capita 
income (000s) 
2.865* 
(2.15) 
3.554* 
(2.24) 
3.300* 
(1.91) 
3.007* 
(1.87) 
% 25+ pop 
with at least a 
BA 
-3.234 
(-1.34) 
-1.939 
(-0.96) 
-0.233 
(-0.14) 
-1.815 
(-0.98) 
Jurisdiction 
has a comp 
plan? 
-204.764 
(-1.39) 
-185.366 
(-1.35) 
-139.202 
(-1.61) 
-116.031 
(-1.62) 
% POC pop  
 
0.469 
(0.34) 
 
 
 
 
% FHH 
families 
 
 
5.777 
(0.96) 
 
 
 
 
% families in 
poverty 
 
 
1.483 
(0.49) 
 
 
 
 
% pop in 100-
year FP POC 
 
 
 
 
0.166 
(0.34) 
 
 
% families in 
100-year FP 
in poverty 
 
 
 
 
11.886 
(1.20) 
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Table 13 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% families in 
100-year FP 
that are FHH 
and POC 
householder 
 
 
 
 
 
 
-12.210+ 
(-1.38) 
% families in 
100-year FP 
that are FHH 
and in poverty  
 
 
 
 
 
 
-7.760 
(-1.10) 
% families in 
100-year FP 
in poverty and 
POC 
householder 
 
 
 
 
 
 
1.691 
(0.16) 
% families in 
100-year FP 
in poverty and 
POC FHH  
 
 
 
 
 
 
39.254 
(2.29) 
Constant 12.138 
(0.11) 
-145.348 
(-1.05) 
-306.465 
(-1.12) 
-141.728 
(-1.06) 
N 248 248 248 248 
Adjusted R2 0.1691 0.1776 0.2355 0.3063 
AIC 3387.19 3387.50 3368.45 3346.27 
t statistics in parentheses 
One-tailed tests: + p < 0.10, * p < 0.05, ** p < 0.01 
 
 
Unlike the 400 series activities, in the 500 series activities, none of the social 
vulnerability variables have statistically significant impacts. However, like the 400 series 
activities, when we go beyond considering the demographic makeup of the jurisdictions 
in their entirety and focus on the demographics of the floodplain, we see that when 
higher percentages of families living in the floodplain are headed by females of color, 
 101 
 
jurisdictions fail to invest in 500 series measures that reduce flood risk. This point 
becomes particularly salient when we take into account that the 500 series activities 
require heavy financial investments that result in reduction of risk to existing 
development in the floodplain meaning that vulnerable populations in older structures 
living in the floodplain are not being protected. 
Flood Preparedness (600) Series 
Jurisdictions can gain points in the flood preparedness category by having a flood 
response plan, maintaining levees and ensuring the safety of dams. The results for the 
600 series points, the Flood Preparedness Series, are shown in Table 14. Again, 
percentage of land in the 100-year floodplain, natural log of total population, years in 
CRS, per capita income and the jurisdiction having a comprehensive plan are significant 
across the four models. The rational planning model estimates that all else the same, a 
1% increase in land in the floodplain results in a 0.761-point increase in 600 series 
points, significant at the 1% level. 
The social vulnerability models and intersectional environmental justice models add 
no significant variables to the rational planning model. In the environmental justice 
model, the percentage of people in the floodplain that are people of color is significant 
with each additional 1% subtracting on average 0.491 points from total points for flood 
preparedness activities. This represents a 14-point reduction in the average jurisdiction 
and close to a 48-point reduction for the community with the highest percentage of 
people of color in its floodplains. The adjusted R2 values range from 0.1414 to 0.1530 
and the AIC values range from 2949.98 to 2956.90. 
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Like the 400 series and 500 series activities, the 600 series activities require 
significant commitment on the jurisdiction’s part, especially when it comes to the 
maintenance of levees and dams. The results show a systematic failure of jurisdictions to 
protect people of color-inhabited floodplains. 
 
 
Table 14: Parameter estimates for CRS 600 series points for the theoretical models 
Table 14 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% land in 
100-year FP 
0.761** 
(3.99) 
0.703** 
(3.71) 
0.747** 
(3.86) 
0.748** 
(3.71) 
Natural log of 
total 
population 
6.534+ 
(1.42) 
8.221+ 
(1.65) 
8.146* 
(1.83) 
6.921+ 
(1.42) 
Number of 
NFIP policies 
(000s) 
0.359 
(1.09) 
0.334 
(0.95) 
0.366 
(1.16) 
0.362 
(1.11) 
Years in CRS 3.088** 
(3.71) 
2.901** 
(3.45) 
2.880** 
(3.54) 
3.031** 
(3.71) 
Per capita 
income (000s) 
0.924* 
(2.14) 
0.850* 
(1.76) 
0.825* 
(1.90) 
0.879* 
(1.92) 
% 25+ pop 
with at least a 
BA 
-0.355 
(-0.84) 
-0.354 
(-0.50) 
-0.173 
(-0.35) 
-0.335 
(-0.67) 
Jurisdiction 
has a comp 
plan? 
45.341** 
(2.59) 
43.560* 
(2.35) 
44.929* 
(2.46) 
43.485* 
(2.18) 
% POC pop  
 
-0.262 
(-0.59) 
 
 
 
 
 103 
 
Table 14 Continued 
 Rational 
Planning 
Social 
Vulnerability 
Environmental 
Justice 
Intersectional 
Environmental 
Justice 
% FHH 
families 
 
 
-1.124 
(-0.36) 
 
 
 
 
% families in 
poverty 
 
 
0.910 
(0.64) 
 
 
 
 
% pop in 100-
year FP POC 
 
 
 
 
-0.491* 
(-1.94) 
 
 
% families in 
100-year FP 
in poverty 
 
 
 
 
0.915 
(0.75) 
 
 
% families in 
100-year FP 
that are FHH 
and POC 
householder 
 
 
 
 
 
 
-1.251 
(-0.78) 
% families in 
100-year FP 
that are FHH 
and in poverty  
 
 
 
 
 
 
1.397 
(0.47) 
% families in 
100-year FP 
in poverty and 
POC 
householder 
 
 
 
 
 
 
0.803 
(0.26) 
% families in 
100-year FP 
in poverty and 
POC FHH  
 
 
 
 
 
 
-1.717 
(-0.26) 
Constant -108.419+ 
(-1.54) 
-102.731 
(-0.95) 
-118.479+ 
(-1.66) 
-107.626 
(-1.22) 
N 248 248 248 248 
Adjusted R2 0.1520 0.1463 0.1530 0.1414 
AIC 2949.98 2954.54 2951.63 2956.90 
t statistics in parentheses 
One-tailed tests: + p < 0.10, * p < 0.05, ** p < 0.01 
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Summary 
This section is a summary of the results of the analyses conducted. I provide 
simplified tables that simply indicate whether the independent variables considered were 
significant at least the 10% level. I also revisit the hypotheses laid out in the previous 
chapter to determine whether we accept or reject our null hypotheses. 
While results vary depending on the dependent variable used, it is clear that the 
rational variables are significant in jurisdictions’ decisions to join the CRS and invest in 
mitigation activities to increase their standing. It is also clear that race/ethnicity by itself 
and in combination with gender and class plays some role in how much jurisdictions 
invest in obtaining higher points in the CRS.  Table 15 is a summary of the analysis of 
CRS participation, discount and total points that indicates whether the coefficients were 
found to be significant, at least at the 10% level, across the four theoretical models. 
Table 16 is a summary of the analysis conducted on each of the four activity series 
across the four theoretical models, again indicating which coefficients were significant at 
the 10% level or higher.
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Table 15: Summary of participation, discount and total CRS points analyses 
 Predicting CRS Participation Predicting Discount Predicting Total CRS Points 
 Rat. SV EJ IEJ Rat. SV EJ IEJ Rat. SV EJ IEJ 
% land in 100-
year FP 
+ + + + + + + + + + + + 
Natural log of 
total population 
+ + + + + + + + + + + + 
Number of NFIP 
policies (000s) 
+ + + + + + + + + + + + 
Years in CRS     + + + + + + + + 
Per capita income 
(000s) 
ns ns ns ns ns ns ns ns ns ns ns ns 
% 25+ pop with 
at least a BA 
+ + + + ns ns ns ns ns ns ns ns 
Jurisdiction has a 
comp plan? 
+ + + + + + + + ns ns + + 
% POC pop  ns    ns    ns   
% FHH families  ns    ns    ns   
% families in 
poverty 
 ns    ns    ns   
% pop in 100-
year FP POC 
  ns    ns    -  
% families in 
100-year FP in 
poverty 
  ns    ns    ns  
% FHH and POC 
householder 
   ns    -    - 
%  FHH and in 
poverty  
   ns    ns    ns 
% poverty and 
POC householder 
   ns    ns    ns 
% poverty and 
POC FHH  
   ns    ns    ns 
SV – social vulnerability model; EJ – environmental justice model; IEJ – intersectional environmental justice model; ns = not significant; - = negative coefficient significant at least at the 
10% level; + = positive coefficient significant at least at the 10% level; if blank, variable was not included in that model; Rat. – rational planning model 
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 Table 16: Summary of CRS points by activity series analyses 
 Predicting 300 Series Points Predicting 400 Series Points Predicting 500 Series Points Predicting 600 Series Points 
 Rat. SV EJ IEJ Rat. SV EJ IEJ Rat. SV EJ IEJ Rat. SV EJ IEJ 
% land in 100-
year FP 
+ + + + + + + + + + + + + + + + 
Natural log of 
total population 
ns ns ns ns + + + + + + + + + + + + 
Number of NFIP 
policies (000s) 
+ + + + ns ns ns ns ns ns ns ns ns ns ns ns 
Years in CRS + + + + ns ns ns ns + + + + + + + + 
Per capita income 
(000s) 
ns ns ns ns ns ns ns ns + + + + + + + + 
% 25+ pop with at 
least a BA 
ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns 
Jurisdiction has a 
comp plan? 
ns ns ns ns + + + + ns ns ns ns + + + + 
% POC pop  ns    -    ns    ns   
% FHH families  ns    -    ns    ns   
% families in 
poverty 
 ns    ns    ns    ns   
% pop in 100-year 
FP POC 
  ns    -    ns    -  
% families in 100-
year FP in poverty 
  ns    ns    ns    ns  
% FHH and POC 
householder 
   ns    -    -    ns 
%  FHH and in 
poverty  
   ns    ns    ns    ns 
% poverty and 
POC householder 
   ns    ns    ns    ns 
% poverty and 
POC FHH  
   -    ns    ns    ns 
SV – social vulnerability model; EJ – environmental justice model; IEJ – intersectional environmental justice model; ns = not significant; - = negative coefficient significant at least at the 
10% level; + = positive coefficient significant at least at the 10% level; if blank, variable was not included in that model; Rat. – rational planning model 
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Revisiting the hypotheses laid out in the previous chapter, we see that the results 
show at least some support for rejecting the null hypotheses and support the hypotheses 
laid out. 
Hypothesis 1. The higher the level of hazard exposure in the jurisdiction, the more likely 
that the jurisdiction is a member of the CRS. 
This hypothesis is supported across all the models. Communities are reacting to and 
addressing their hazard vulnerability through joining the CRS. The higher their hazard 
risk, as assessed by the percentage of their area in the flood plain, the greater the 
likelihood they will join the CRS. 
Hypothesis 2. The higher the levels of financial and human resources available to the 
jurisdiction, the more likely that the jurisdiction is a member of the CRS. 
This hypothesis is supported for the most part by the models. While the specific 
variables that were significant varied across models and dependent variables, in each 
model at least one human resource variable, such as log of total population and 
population over 25 with at least a bachelor’s degree, was significant in each of the 
models. 
Hypothesis 3. The higher the level of hazard exposure in the jurisdiction, the higher the 
CRS points it achieves. 
This hypothesis is supported across all the models. 
Hypothesis 4. The higher the levels of financial and human resources available to the 
jurisdiction, the higher the CRS points it achieves. 
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This hypothesis is supported for the most part by the models. While the specific 
variables that were significant varied across models and dependent variables, in each 
model at least one human resource variable, such as log of total population and 
population over 25 with at least a bachelor’s degree, was significant in each of the 
models. 
Hypothesis 5. The higher the percentage of people of color, female-headed households 
and families living in poverty in the jurisdiction, the less likely that the 
jurisdiction is a member of the CRS. 
No support was provided for this hypothesis. The null hypothesis is accepted. 
Hypothesis 6. The higher the percentage of people of color, female-headed households 
and families living in poverty in the jurisdiction, the lower the CRS points 
it achieves. 
Support for this was provided in the 400 series model for percentage of people of 
color and female-headed households. 
Hypothesis 7. The higher the percentage of people of color and families living in 
poverty in the jurisdiction’s 100-year floodplains, the less likely that the 
jurisdiction is a member of the CRS. 
No support was provided for this hypothesis. The null hypothesis is accepted. 
Hypothesis 8. The higher the percentage of people of color and families living in 
poverty in the jurisdiction’s 100-year floodplains, the lower the CRS 
points it achieves. 
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Support for this hypothesis was provided in many of the models, particularly for 
percentage of people of color in the 100-year floodplain. 
Hypothesis 9. The higher the percentage of people of color living in poverty, female of 
color-headed households, female-headed families living in poverty and 
female of color-headed households living in poverty in the jurisdiction’s 
100-year floodplains, the less likely that the jurisdiction is a member of 
the CRS. 
No support was provided for this hypothesis. The null hypothesis is accepted. 
Hypothesis 10. The higher the percentage of people of color living in poverty, female of 
color-headed households, female-headed families living in poverty and 
female of color-headed households living in poverty in the jurisdiction’s 
100-year floodplains, the lower the CRS points it achieves. 
Support for this hypothesis was provided in many of the models, particularly for 
percentage of people of color in the 100-year floodplain in combination with either the 
gender or class variable. 
The next and final chapter of this dissertation discusses the implications of these 
results. I lay out some of the limitations of this research and suggest avenues for future 
research to expand the project as well as address some of the limitations. 
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6. CONCLUSIONS AND DISCUSSION 
 
This dissertation began by identifying two goals: first, to understand if a disaster-
related program that ostensibly has no explicit focus on race, class or gender could result 
in equitable participation levels; second, to evaluate whether social vulnerability, as a 
theoretical and ultimately an empirical lens, was capable of capturing the full complexity 
of the picture of inequities that disaster policies are capable of creating and exacerbating. 
With respect to the latter, I explored and presented four theories –  rational disaster 
management, social vulnerability, environmental justice and intersectional 
environmental justice – which would be the vehicles through which I would conduct my 
analysis. I identified the Community Rating System (CRS) as an ideal “case study” for 
my analysis given its large national application as well as the range of factors that should 
shape a community’s policy decision to participate in it and also to take advantage of 
programmatic possibilities to alter the nature of that participation through the 
implementation of mitigation policies to drive down its costs for residents. In addition, I 
could take advantage of a newly created dataset on the use of hazard mitigation 
techniques along the Gulf and Atlantic coast.  
Based on the theoretical critiques offered in Chapter 2, a series of models based 
upon the four theories predicting jurisdictional participation in the CRS, CRS discount, 
CRS points and finally CRS points in each of the four (300, 400, 500 & 600) activity 
series were developed. Specifically, for each dependent variable, a set of models were 
developed, consistent with each theoretical perspective. In each set, the rational planning 
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model was the initial model, with independent variables capturing the percent of the 
community located in the 100-year floodplain, logged population, number of NFIP 
policies, per capita income, percent of population 25 or older with a bachelor’s degree, 
and if the jurisdiction had a comprehensive plan.  An additional variable was added to 
the CRS discount, total points and points in each series models, which was how long the 
jurisdiction was in the CRS program. The expectations from a rational planning position 
were that these variables should have positive effects on the dependent variables across 
the board.  
The subsequent three models all assessed the consequences of various combinations 
of race, gender, and poverty. In other words, each subsequent model tests for inequity in 
CRS participation based on these factors, but importantly, each theory operationalizes 
these measures in quite distinct ways. The social vulnerability model added three 
variables to the rational planning model, the percent of the jurisdiction’s population that 
are people of color, female-headed households and families at or below poverty.  The 
social vulnerability expectation would be that these have negative effects on each 
dependent variable. Environmental justice theory suggest that it is not just these socio 
economic and demographic characteristics at the jurisdictional level, but rather their 
percent within the floodplain that is critical; hence, in the environmental justice models, 
the percent of floodplain population that is in poverty and people of color were added to 
the rational planning model. And finally, the intersectional environmental justice 
perspective, suggest that it is the more complex and yet subtle intertwining of these 
characteristics that shape inequality. Hence in the intersectional environmental justice 
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models the percent of floodplain families that are female-headed households and in 
poverty, people of color in poverty, and households headed by a female of color in 
poverty were added to the rational planning models. For the social vulnerability, 
environmental justice and intersectional environmental justice models, the expectations 
were that these additional variables would have negative effects.  
In models predicting CRS participation, the key drivers were indeed those factors 
suggested by rational planning theory, with the exception of the anomalous negative 
effect of per-capita income. Importantly, factors suggested by social vulnerability, 
environmental justice, and intersectionality environmental justice were not significant. 
However, as the analyses expanded to examine discounts, total CRS points and then 
points in each series, the consequences of race, gender poverty became more 
pronounced, and this was particularly evident for race. When predicting CRS discounts, 
in the intersectional environmental justice model it was found that the percentage of a 
floodplain’s households headed by females of color had a significant and negative effect, 
lowering discounts. Similarly, when predicting total CRS points, in the environmental 
justice model the higher the concentrations of people of color within the floodplain, the 
lower the total CRS points and also in the intersectional environmental justice model it 
was again found that the percentage of a floodplain’s households headed by females of 
color had a significant and negative effect, lowering total points. These two findings 
clearly suggest that jurisdictions in which people of color and female-headed households 
of color make up substantial percentages of their population located in the high risk 100-
year flood plains, less is being done to mitigate against the potentially destructive and 
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life threatening impacts of flooding, and hence they are earning lower discounts and 
CRS points.  
Given the findings with respect to discounts and total CRS points, attention turned 
to the points earned within each of the four series of activities jurisdictions could engage 
in order to earn CRS points. To reiterate earlier discussions, the 300 series activities 
focus on Public Information activities, the 400 series are concerned with Mapping and 
Regulations much more in line with land use and development regulations to steer new 
development out of the flood plain, the 500 series of actions is concerned with directly 
addressing Flood Damage Reduction by targeting and buying out, elevating, or 
removing properties from the flood plain, and the 600 series focuses on Flood Response 
Planning and the maintaining public mitigation works like dams and levees.  While there 
are many sets of actions that can be undertaken in each series, in general, as these 
actions are undertaken, the community, as has been empirically shown to be the case, 
reduces its flooding risk and hence the impacts in terms of damage and loss of life. 
Furthermore, the higher the series, the greater the investments a jurisdiction must make, 
in terms of money, time, and personnel activities. 
Unfortunately, the picture that becomes even more disconcerting when examining 
the results predicting the points earned in each of the four series areas. In the 300 series, 
the percentage of female-headed households in poverty had a significant negative effect 
on points earned and the intersectional environmental justice model was clearly the 
strongest. The results for the 400 series found the most consistent pattern; whether 
examining the social vulnerability, environmental justice or intersectional environmental 
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justice model, the percentage of people of color for the community as a whole and in the 
flood plain had consistently negative effects – implying less land use and development 
regulations to address flooding risks.  Models including these factors were consistently 
the better ones in this series as well. And finally, in the 500 series models, female-
headed households of color in the floodplain and in the 600 series the percentage of 
people of color in the flood plain all had significant negative effects and yet again. Yet 
again, these were consistently the stronger models in these respective sets as well. In 
other words, a rather consistent pattern emerges: in jurisdictions where the floodplain 
population is more likely to have high concentrations of people of color, particularly if 
households are headed by females of color, there is an attenuation of flood mitigation 
activities from public education, through land use planning and development regulations 
to flooding response. Jurisdictions simply are not investing in these activities, if their at-
risk population is composed of people of color, particularly if composed of household 
headed by females of color  
It is important to recognize that this pattern of racial and intersectional bias is not 
overwhelming. The fact is that rational planning activities are extremely important in 
shaping jurisdictional actions to address flood risk. However, it is equally important to 
recognize that planning activities with respect to reducing flooding risks via the 
important mechanisms of the national flood insurance program and its powerful added 
tool of the CRS is not without its problems and issues. The CRS has proven to be a 
highly effective mechanism for improving community mitigation activities and reducing 
losses (Brody et al., 2009; Zahran et al., 2010). However, this research provides clear 
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evidence that this approach is not devoid of intentional or unintentional racial, gender, 
and class bias as it is implemented at the jurisdictional level. If the most vulnerable 
populations in a community, those within the floodplain, are people of color or 
household headed by female of color, jurisdictions are not undertaking the same effort at 
developing and implementing mitigation actions that would not only increase CRS 
points, but most importantly, would ensure flood risk reduction for these vulnerable 
populations. As a consequence, the patterns reflected in this analysis suggest that many 
jurisdictions, are ensuring risk reduction for all, but rather insuring inequality in future 
flood impacts.  
Methodological Contributions 
This project is methodologically significant for a few reasons. First, it is the only 
study that considered the spatial distribution relative to the floodplain of so-called 
vulnerable communities and how that might affect the level of CRS participation. 
Without explicitly having considered how hazard exposure and the socioeconomic and 
demographic characteristics of jurisdictions intersect, many significant findings would 
have been missed. The jurisdiction-level race, class and gender variables included in the 
social vulnerability models only turned out to be significant in one of the seven social 
vulnerability models executed, the 400 series activities. On the other hand, of the seven 
environmental justice models and the seven intersectional environmental justice models, 
at least one of the floodplain-level race, class and gender variables was significant in 
three and five of the models respectively because of the ability to appropriately capture 
the spatial distribution of vulnerable populations within floodplains. 
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Also, this project uses a novel approach to exploring intersectionality. Rather than 
including statistical interactions between race, class and gender variables, also known as 
cross-product terms, like many quantitative intersectional studies (Covarrubias, 2011; 
Dubrow, 2008; McKane et al., 2018; Rouhani, 2014), this dissertation taps into the 
richness of Census and ACS data and uses the actual estimated number of people located 
at the intersections of communities of color, female-headed households and families 
living in poverty. While this method of approaching intersectionality may not be useful 
for all studies as it requires having a sufficiently large sample at the intersections of the 
identified social identities, it is an approach worth considering. 
Finally, and perhaps most importantly, this dissertation puts Black feminism, and its 
offspring intersectionality, in conversation with urban planning and hazards research. 
Since the coining of the term almost 30 years ago, intersectionality has traversed both 
geographic borders and disciplinary boundaries. With few exceptions (Jacobs, 2018; 
Osbourne, 2015), intersectionality has not yet found a home in urban planning or hazards 
research. This is unfortunate as intersectionality, and Black feminism more generally, 
are both powerful theoretical foundations and analytical tools for understanding 
individuals’ and communities’ experiences of oppression. As previously discussed, the 
American Institute of Certified Planners (AICP) explicitly highlights the need for 
planners to commit to identifying and remedying these experiences of systematic 
oppression (AICP, 2016). In this light, an intersectional, Black feminist lens would be a 
tremendous asset to any planner’s toolkit. 
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Limitations and Future Research 
This project is not without its shortcomings. One shortcoming of the project is the 
lack of use of qualitative data, which may have served to better understanding some of 
the unclear patterns, especially the models which used number of points by activity 
series as the dependent variable. The quantitative data provides a useful starting point for 
identifying potential case studies worthy of further investigation. Case studies may help 
understand some of the inconsistencies seen in the results. Interviews and focus groups 
with planning officials and floodplain managers may help shed light on the decision-
making process officials go through when they decide to try to raise their standings in 
the CRS program such as the cost-benefit analyses of decisions to invest in 
implementing particular flood mitigation programs.  
It is doubtful that an official would openly admit that they intentionally neglect 
communities of poor people, people of color and female-headed households if they are 
largely the ones occupying the floodplain. However, as the CRS is a program that 
requires the work of the jurisdiction but benefits are received by home and business 
owners rather than the jurisdiction, interviews and focus groups may help uncover some 
of the reasons jurisdictions decide to attempt to do well within the CRS. Is it a genuine 
commitment to protecting people and property? Is it often a result of communities of 
homeowners and business owners mobilizing to put pressure on their officials so that 
they can have access to discounted flood insurance? Focus groups and interviews may 
also give us a better sense of whether the jurisdiction makes concerted effort to involve 
diverse voices in the decision-making process. 
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This project, as a Black feminist endeavor that is purely quantitative in nature, it is 
almost by definition incomplete. While I am not of the opinion that large-scale 
quantitative studies are by definition anti-feminist, one of the tenets of Black feminism 
and, arguably, intersectionality is the centering of community knowledge, particularly 
the oft neglected wisdom of Black women (Collins, 2009; Collins & Bilge, 2016). 
Community knowledge and Black women’s voices are notably absent from this project. 
However, I would argue that this is not a failing; rather this quantitative study provides 
an important starting point for identifying communities where further research would be 
useful.  
Further quantitative analyses could be conducted to identify municipalities and 
counties that have strong statistical influence on some of the results the models showed. 
Using tools such as DFFITS, a diagnostic which measures how influential a point is in a 
statistical regression, or Cook’s D, a statistic which measures the effect of removing a 
point on the parameters of the analysis, jurisdictions that were largely responsible for 
some of the negative, significant coefficients of the race, class and gender variables 
could be identified.  
These identified high impact jurisdictions would make ideal case studies. They 
would be cases with high levels of female-headed households, people of color and 
people living in poverty residing in the 100-year floodplain. A deep historical analysis of 
these identified jurisdictions could possibly point to histories of segregation, Jim Crow, 
redlining and restrictive covenants that relegated these communities, especially in the 
case of Black communities, to lower quality flood-prone land.  
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More current data could be collected through interviews with community members 
who live in the floodplain to ascertain their level of knowledge about the CRS option 
and flood insurance options. It is worth mentioning again that flood insurance is only 
required for federally-backed mortgages. This means that renters and people who own 
their houses and do not have a mortgage, as may be the case in some historically Black 
neighborhoods, are not required to purchase insurance and may be prohibited by the 
costliness. It would still be worth investigating if living in these identified influential 
cases with high levels of people of color, poverty and female-headed households living 
in the floodplain and lower CRS rating are aware of the steps their jurisdiction could be 
taking to simultaneously protect their communities from flood damage and provide 
access to significantly cheaper flood insurance. 
Conclusion 
The results of this dissertation suggest that the racial makeup of jurisdictions’ 
floodplains affects the flood mitigation actions undertaken, or more accurately, not 
undertaken by local jurisdictions which impacts the number of points and the discount 
that jurisdictions achieve in the CRS. The results suggest that, unsurprisingly, when 
policies do not explicitly address race, class and gender, or, perhaps more accurately, 
grapple with historic legacies and current realities of racism, classism and sexism, they 
risk compounding injustices. Social vulnerability, as I operationalized it in the models, 
did not give the full picture of the ways race, class and gender impact jurisdictions’ level 
of achievement within the CRS. The environmental justice and intersectional 
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environmental justice models shed more light on how hazard exposure intersects with 
traditionally neglected communities to create unique experiences of vulnerability.  
As with most research, this project raised more questions than it answered. Pulling 
on more statistical techniques, I hope to be able to identify highly influential cases in this 
dataset to conduct deeper analyses of the impetus behind decisions made by planners and 
floodplain managers to invest, or not, in the CRS. In addition to interviewing officials, 
interviewing community members, particularly people of color, people living in poverty 
and female-headed households, would help understand the extent to which oft 
marginalized communities are aware of and involved in flood mitigation projects such as 
the ones required by CRS. This research would be done with the hopes of identifying 
ways of correcting some of the inequities that appear to be occurring within the CRS and 
ensuring it serves the purpose of encouraging jurisdictions to protect vulnerable 
populations from flooding. 
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